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Lokalne javne investicije se financirajo iz proračunskih sredstev (država, občine), 
dolžniških sredstev (posojil ali kreditov, občinske obveznosti) in nedolžniških sredstev 
(uporabniški stroški in metode in tehnike javno - zasebnega partnerstva).  Ker so lokalne 
javne investicije drage, proračunska in dolžniška sredstva pa ne zadostujejo za 
financiranje le teh, se pojavljajo modeli javno - zasebnega partnerstva. Tehnike 
združevanja lokalnega sektorja in zasebnega kapitala se uporabljajo za financiranje tistih 
projektov, ki pričakujejo zadovoljiv donos na vložena sredstva in za katere obstaja visoka 
stopnja tveganja za vračila kapitala. 
Omejitev glede dolžniških virov financiranja je, da si lokalne samoupravne enote lahko 
izposodijo v tekočem letu največ 20% proračunskih prihodkov, zmanjšano za subvencije 
in transferje v zadnjem letu. 
Ob upoštevanju, da so lokalne javne naložbe dolgoročne, morajo biti kapitalska sredstva 
vključena v njihovo financiranje, aktivnosti za načrtovanje naložb pa je treba vključiti v 
sistem odločanja. 
Pri analizi nekaterih držav članic EU, ZDA in držav v tranziciji so ugotovili da je JZP zaželen 
model, ki ima določene prednosti v primerjavi s tradicionalnim načinom financiranja. Ta 
model javno - zasebnega partnerstva ustvarja dodano vrednost tako za lokalne javne 
partnerje (manjši javni stroški, večja kakovost javnih storitev, večje število javnih storitev 
v krajšem časovnem obdobju, odplačevanje dolga in delitev tveganja) kot za zasebnega 
partnerja (realizacija načrtovane stopnje donosa, nižji stroški nezadostnega vlaganja itd.) 
Hrvaška ima izkušnje na področju financiranja lokalnih javnih naložb z izdajo občinskih 
obveznic in s povezovanjem z zasebnim sektorjem, še posebej pri gradnji cest. 
Izgradnja lokalne infrastrukture ima pozitivne učinke na regionalni razvoj. Nezadostna 
vlaganja v lokalno javno infrastrukturo pomeni zmanjševanje kakovosti storitev in 
zviševanje poslovnih in gospodinjskih stroškov. Infrastruktura ima strateško vlogo pri 
povečevanju konkurenčnosti nacionalnega gospodarstva. Vse vrste infrastrukture, kot so 
prometne infrastrukture (zemlja, zrak, voda), razvoj turizma, medregionalni pretok blaga 
in storitev, vodooskrba, odpad in odpadne vode, koristijo regionalnem razvoju. 
Infrastrukturni projekti so izpostavljeni različnim vrstam tveganja. Temeljijo na 
partnerstvu javnega in zasebnega sektorja, ki imata lahko različne interese. Pomembno 
je, da se razporedita tveganje in odgovornost v vseh primerih, kjer je mogoče definirati 
načela in pravila reševanja morebitnih sporov. Javni in zasebni sektor ne nosita enake 
odgovornosti za tveganja. 
 
Čeprav  javno - zasebno partnerstvo prinaša boljši know - how in ima jasnejše cilje, ga je 
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treba izbrati le, če zagotavlja večjo vrednost za denar. V fazi priprave projekta, morajo 
subjekti iz javnega sektorja izdelati svoje neodvisne analize za določitev stopnje fiksne 
pristojbine, pri čemer so koristi enake za tradicionalni model financiranja in model javno - 
zasebnega partnerstva. 
 
Zasebni partner bo uporabil svoj »know – how«, izkušnje obvladovanja tveganja za 
zmanjšanje tveganj v fazi gradnje in obratovanja. Ta analiza se mora začeti z 
načrtovanjem obvladovanja tveganja za opredelitev dejavnosti za obvladovanje tveganja 
pri projektu. Potem bi morala nadaljevati z ugotavljanjem kvantitativne in kvalitativne 
analize tveganja. Po postavitvi številčne  verjetnosti vsakega tveganja in posledic tveganja 
na projektne cilje, po definiranju važnosti obravnavanja posebnih tveganj in po 
načrtovanju odgovora tveganja, je treba spremljati in nadzorovati učinkovitost pri 
zmanjševanju tveganja. Na podlagi raziskanih in analiziranih pomembnih dejstev o 
financiranju lokalne investicije, proračunskih, dolžniških ter nedolžniških sredstev, bo v 
tem delu predstavljena optimizacija virov financiranja sistema javne kanalizacije v istrski 
regiji. 
Na podlagi raziskanih in analiziranih pomembnih dejstev o financiranju lokalnih naložb, 
proračunskih, dolžniških in nedolžniških sredstev, bo v tem delu predstavljena optimizacija 
virov financiranja javnega kanalizacijskega sistema v istrski regiji. 
 
Najbolj sprejemljiv model financiranja projekta zahteva višjo ceno vode, izračun prihodkov 
na podlagi prodane vode in zagon zgrajenih objektov leto po izgradnji. Struktura virov 
financiranja za javni projekt kanalizacije je oblikovana tako, da bo projekt lahko deloval v 
skladu z zunanjo in notranjo poslovno zakonitostjo v predpisani dobi delovanja. 
 
Da bi natančno določili vrsto finančnih sredstev za projekt odpadnih voda, je bila narejena 
analiza stroškov in koristi, rezultati pa so bili osnova za odločitev o sprejetju ali zavrnitvi 
projekta. CBA analiza se uporablja v javnem sektorju pri odločanju, kjer je relativno lahko 
določiti stroške, vendar je pričakovane koristi težko izraziti v denarni enoti. Zagotoviti 
pravično količino finančnih virov v skladu z negativno razliko med prilivi in odlivi projekta 
je eden od najpomembnejših ciljev. 
V tej raziskavi sta bili definirani in potrjeni dve hipotezi, ki trdita, da je financiranje 
lokalnih javnih investicijskih projektov posledica splošnih gospodarskih razmer v družbi in 
normativnega okvira javnega sektorja. V ta namen, je narejena raziskava o stopnji 
proračunskih sredstev in zmogljivosti za odplačilo dolgov ter razmerje med davčnimi 
prihodki in socialnim varstvom na osnovi dejstva, da je višina davčnih prihodkov odvisna 
od razmer v družbi. 
Za dokazovanje druge hipoteze, ki pravi, da je optimalno investicijsko financiranje mogoče 
z modelom, ki omogoča izbiro strukture virov financiranja z načrtovanimi stroški, z merili, 
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ki so razviti na podlagi rezultatov analize stroškov in koristi,  pa je izdelan model, s 
katerim je narejena optimizacija nezadostnih virov pod določenimi pogoji in brez omejitev 
- negativnosti. Model je upošteval več partnerjev in optimizacija je opravljena na osnovi 
različnih obrestnih mer in identifikacijo tveganja. 
Rezultat predlaganega modela (finančna vzdržljivost projekta, pozitiven neto denarni tok 
in pozitivna notranja stopnja donosa) je potrdil drugo hipotezo. 
 
 
Ključne besede: lokalne javne investicije, javno - zasebno partnerstvo, analiza 
stroškov in koristi, optimizacijski modeli. 
 





Local public investments are financed by budget funds (state, county, local), debt funds 
(loans or credits, municipal obligations) and non – debt funds (users’ charges and 
methods and techniques of public – private partnership). Because local public investments 
are expensive and budget and debt funds are not sufficient for financing such 
investments, models of public – private partnership appear. Techniques of association of 
local sector and the private capital are used to finance those projects which expect a 
satisfactory rate of return on invested funds and for which there is a high degree of risk 
on return of capital.  
The limitation with debt sources of financing is that local self – government units can, in 
the current year, borrow a maximum 20% of budget revenues minus grants and transfers 
of the last year. 
Taking into account that the local public investments are long-term and capital resources 
should be involved in financing them, investment planning activities must be included in 
the decision-making system. 
Some analysed EU member states, the USA and transition countries find the PPP as a 
desirable model where advantages against the traditional way of financing can be 
achieved. This model of public - private partnership creates an added value either for the 
local public partner (lower public costs, higher public services quality, procurement of 
more services in shorter period of time, debt repayment, shared risk) and for private 
partner (realization of the planned return rate, lower costs of underinvestment etc.). 
Croatia has the experience in financing local public investments by issuing municipal 
obligations and by joining with the private sector, especially in road building. 
Buiding local infrastructure has positive effects on regional development. Inadequate 
investment in local public infrastructure means that declining service quality is pervasive 
and driving up business and household costs. Infrastructure has a strategic role in 
increasing the competitiveness of a nation’s economy. All kinds of infrastructure such as 
transportation infrastructure in land, air and water, tourism development, interregional 
flow of goods and services, watersupply, waste and wastewater benefit regional 
development. 
Infrastructure projects are exposed of different types of risk. Such projects are based on 
partnerships of public and private sector which can have different interests and it’s 
important to allocate risks and responsabilities in all cases in which is possible and define 
principles and rules of solving possible disputes in all other cases. Public and private 
sector don’t bear equal responsibilities for risks. 
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Although public – private partnership brings better know – how and has clearlier 
objectives, it should be chosen only if it provides a better value for money. In the 
preparation phase of the project subjects from public sector should make their own 
independent analysis to establish the level of fixed fee, for which benefits are the same 
for traditional financing model and public – private partnership model. 
Private partner will use his/her know – how, experience of risk management to reduce 
risks during construction and operation phase. This analysis should start with risk 
management planning to define risk management activities for a project. Then it should 
continue with risk identification and the qualitative and quantitative risk analysis. After 
setting numerically the probability of each risk and risk’s consequence on project 
objectives, after defining the importance of addressing specific risks and after planning 
risk response, it is necessary to monitor and control effectiveness in reducing risks. 
On the basis of researched and analised relevant facts on local investments financing, 
budget, debt and non-debt funds, optimisation of the sources of financing the public 
sewerage system in the Region of Istria will be presented in this work.  
The most exceptable model for financing a project demands an increased water price, 
calculation of revenues on the basis of the sold water and setting constructed objects in 
function a year after construction. The structure of financial sources for the public 
sewerage project should be formed in the way so that it can function in accordance with 
the inside and outside business legality through its whole life-term.  
In order to specify the structure of financial funds for the wastewater project, a cost-
benefit analysis was made and on the basis of its results a decision about acceptance or 
rejection of the project was reached. CBA analysis is used in the public sector in making 
decisions where it is relatively easy to determine the costs. Nevertheless, the expected 
benefits can be difficult to express in a unit of money. Ensure an equitable quantity of 
financial sources accoding to negative difference between inflows and outflows of the 
project is one of the most important goals. 
In this research two hypotheses were defined and proved. The first say that financing 
local public investment projects is a result of general economic conditions of a society and 
the normative framework of the public sector. For that purpose, research was made on 
the level of budget funds and the capacity of repaying debt funds and the relation 
between tax revenues and social welfare in the way that level of tax revenues depends on 
the conditions of society.  
To prove the second hypothesis, which says that optimizing investment funding is 
possible with a model that allows selection of the funding sources structure with projected 
costs per the criteria that were developed at the results of cost-benefit analysis, we 
created a model by which optimization of unsufficient sources under certain conditions 
and non – negativity restrictions was made. The model took into account several partners 
and optimization was made on the basis of different interest rates and risk identification. 
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The results of the proposed model  (the project has financial sustainability, positive net 
cash flow and internal rate of return) proved the second hypothesis. 
 
Key words: local public investments, public – private partnership, cost – benefit 
analysis, optimization models.  
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Considering that investments in local infrastructure are complex and expensive, public 
revenues are very often insufficient to cover the costs of construction and maintenance. 
Decision on private or traditional financing of the construction of capital local and regional 
infrastructure projects affects the degree of indebtedness of local authorities’ public 
budgets. 
The need for significant investment in public infrastructure to increase efficiency of public 
sector and improving public sector services is obvious to all the member states of the 
European Union and to Croatia. Public infrastructure is often not accompanied by increase 
of the standard state. This discrepancy is most noted in new EU member states as well as 
in candidate countries for accession to the European Union (Marenjak et al., 2006, 2007). 
Taking into account that the local public investments are long-term and capital resources 
should be involved in financing them, investment planning activities must be included in 
the decision-making system. Local public authorities should have a picture of the needs of 
the local population and the available capital resources for their financing (Bailey, 2004). 
Furthermore, they should have an idea of the investment project that they want to 
implement, its cost and construction time. Preparation of the project in the planning 
process is the first step of realization of capital construction. 
After the planning process of local public investment, projects that are going to be 
financed are defined, possible funding sources are determined and decisions on methods 
(instruments) of capital funding are made (Sever, 2004). 
In recent years a model of public-private partnership as a model for financing public 
infrastructure is increasingly being used (Grimsey, Lewis, 2007, Akintoye, 2003). 
Considering that the public sector is ever more faced with limited possibilities for financing 
construction of public infrastructure, there is a need to include alternative financiers 
usually private sector as investment in public infrastructure. 
Characteristicals of forms of association of private and public sectors is that the entities 
from private sector with companies owned by public sector make a contract by which the 
contractor manages infrastructure projects and bears the risk management (Akintoye, 
2003). With this risk an entrepreneur with a public sector can make a contract to take 
over the risks of financing thus becoming responsible for managing and financing. 
The private sector, in order to finance local infrastructure projects, is trying to maximize 
the proportion of debt in total funding to achieve the optimal balance of risk and return 
on invested capital. 
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Funding capital projects requires a comprehensive development study, the use of cost 
benefit analysis and projection of rates of return on investment in capital projects. 
Therefore, the local authority may not borrow if they cannot close the financial 
construction, present the overall project, a detailed and clear documentation from which 
one can see the rates of return and the benefits that people have from the realization of 
this project, the size of the load budget and the ability to repay debt. 
To make a decision on entry and on implementation of the project a costs - benefit 
analysis (CBA) is used. A CBA analysis, except in private enterprise, is used in the public 
sector in making decisions about using financial funds in public projects where it is 
relatively easy to determine the costs, but the expected benefits can be difficult to 
express in a unit of money (Florio, 2007, Brent, 2008; Bendeković, 1993). Such analysis 
will be performed in the dissertation on the project example from practice (project 
wastewater Istria) and special attention will be paid to the benefits that are difficult to 
express in the value of money. 
Instruments and techniques that would be financed by the construction of such local and 
regional infrastructure should also seek to improve more socially justified investments 
with lower costs. For this reason local authorities find themselves between two problems: 
how to, with relatively poor sources of funding, fulfill the steady growth of local needs 
and how to reduce the costs of financing capital projects? 
Financial structures should be designed to ensure the equilibrium system functions 
according to the internal and external business rules throughout the life of exploitation 
and the whole life cycle of the project. Because of this, in the dissertation, in order to 
minimize the cost of financing, optimization of financing local infrastructure project will be 
done by the methods of linear programming (Devjak, 1998, 2009) in the case from 
practice (project wastewater Istria). 
Economic investments are an important factor of any city, county and state. In transition 
countries, but also in the developed ones due to rapid decentralization of public functions, 
local authorities are in an almost unenviable financial position. They are confronted with 
insufficient financial sources, which cause a lack of funding for major infrastructure 
projects. 
Although today the local authorities are investing in infrastructure projects, these 
investments are complex and expensive and they often cannot be financed from the 
budgets of local authorities. Considering that decentralization leads to reduction of 
funding by the central government, it is impossible to finance capital investments at the 
local level from the budget. 
In the case when the budgetary resources of local public authorities are insufficient and 
when it seeks to reduce the indebtedness of local authorities to fund the complex and 
costly projects of local and regional infrastructure the private sector appears as a partner 
in the association (Sever, 2004). Techniques of association of local sector and the private 
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capital are used to finance those projects which expect a satisfactory rate of return on 
invested funds and for which there is a high degree of risk on return of capital. 
For the evaluation and selection of investment projects the most objective base is the 
discounted cash flow method which is taking into account the size and temporal 
boundaries of time flow of money in each period of the project lifetime (Van Horne, 
1997). To evaluate the eligibility of investment projects it is necesery to determinate 
required capital for their financing. 
Therefore, it is necessary to find additional sources of financing in the form of credits and 
loans; in issuing municipal obligation (debt financing), user fees and association of capital 
of local public sector and private enterprise (non-debt financing) and optimize the cost of 
financing of wastewater project. 
In the context of the problems of research the following is defined as the scientific 
research problem: 
 
In the Republic of Croatia modern models of non-budget financing of local investment, 
especially methods and techniques of non-debt financing, have still not been sufficiently 
theoretically studied and practically not applied. 
The consequences of this situation have been negative for the overall local economy and 
beyond. This is the reason that these problems should be scientifically investigated, 
diagnosed and adequately solved. 
In accordance to such issues and research problem, the subject of scientific research is 
defined: 
Examine the current theoretical and practical problems and phenomena; systematically 
and scientifically formulate research results on financing local investments in general and 
in particular: the budget, debt and non-debt funding, the association of local public sector 
and private capital, the cost - benefit analysis and evaluate solutions obtained by 
optimizing the financing wastewater project. 
Research problem and the subject of scientific research related to several important 
scientific research objects, which are: financing local public investments, social 
justification of the project, risk management, and optimization of project financing. 
Bearing in mind the complexity of scientific research problem, the subject of scientific 
research and scientific research object set up the following basic scientific hypotheses: 
 
Hypothesis 1: 
Financing local public investment projects is the result of general economic conditions of 





Optimizing investment funding is possible with the model, which allows selection of the 
structure of funding sources with projected costs per the criteria that were developed at 
the outcomes of cost-benefit analysis. 
 
 
Thus scientific hypotheses implied many auxiliary hypotheses: 
 Due to lack of budget, debt and non-debt funding sources, the construction of 
large infrastructure facilities is becoming more expensive and more comprehensive 
and for that reason the national, regional and local government associates with 
the private sector in order to provide additional sources of financing. (Sewerage 
system in Dublin - Ireland, Wijkertunnel Randstad – Netherlands; Renda, 
Schrefler, 2006.; London subway, "London Underground Public Private 
Partnership", Pricewaterhouse Coopers). 
 
 With traditional financing local infrastructure projects, public sector accepts all 
types of risk, and in public-private partnership, the risk is shared (it is not a rule 
that the investment risk fairly shares – Akintoye, 2003.). 
 
Many arguments support the basic hypotheses and their auxiliary hypotheses, and 
here only most important are cited: 
 Local infrastructure capital projects include projects that have reproductive 
characteristics but by being put into function they achieve social benefits for local 
and regional environment. 
 Experience shows that local public services are financed mostly by tax revenue 
and transfers to lower levels of government. 
 When they are planning an investment project, local authorities have to know its 
value and the completion time because of threatening scarcity of financial 
resources. 
 To overcome the difficulties in obtaining and servicing the loan capital, private 
partners enter the local public sector to encourage growth in public investment. 
 Obtaining additional sources of financing local public investments  ensures higher 




Directly from the definition of problems and subjects of scientific research, and in the 
closest connection with the working hypothesis the purposes and objectives of the 
research are determined: to explore and analyze all relevant features of the financing 
local public investment (budget, debt and non-debt funding sources), analyze the 
advantages and disadvantages of the traditional project financing of local infrastructure 
and the association of private and public sector in financing local public investments, 
make assessment of the social profitability of the project - the cost- benefit analysis on 
case from practice, that is the foundation for entry into the project implementation, 
analyze and compare the experiences of selected countries of the European Union, 
transition countries and the United States with the same funding in the Republic of 
Croatia in order to achieve the goal of the research, which is the funding model and 
optimization of operational funding to minimize the cost of the project wastewater. 
In order to adequately address the problem of research, make the subject of research, 
prove the hypotheses and achieve the objectives of the research, it will be necessary to 
scientifically determine many topical issues such as: 
1. What are the advantages and disadvantages of the traditional public financing of 
local investment as well as pooling of public and private sectors in financing them? 
2. What are the most important methods and techniques of non-debt financing? 
3. What are the experiences of selected European countries and the United States in 
financing local infrastructure projects? 
4. What are Croatia’s experiences in the financing of local infrastructure projects? 
5. What are the effects of the construction of local infrastructure projects on regional 
development in Croatia? 
6. What are the techniques and methods of risk management in local infrastructure 
projects that facilitate decision making in modern business conditions and what is 
the division of risk between the parties in public - private partnership? 
7. Which model can optimization of project financing be performed with? 
8. What is the projection of costs and benefits based on the cost-benefit analysis? 
9. What are the criteria for evaluating investments? 
10. What is the social profitability of the project? 
11. What is the structure of sources of financing? 
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12. What is the role of linear programming in making the optimization model of project 
funding? 
13. What is the adequacy assessment of the optimization model? 
In scientific research, the appropriate combinations of a number of scientific methods will 
be used in formulation and presentation of research results in the doctoral dissertation. 
The description method will be used the most in the theoretical part of the dissertation. In 
addition to this method, the following methods will also be employed: inductive and 
deductive method, the method of analysis and synthesis, abstraction and concretization, 
the method of generalization and specialization, the method of proof and disproof and the 
comparative method. 
In the empirical part of the doctoral dissertation statistical and mathematical methods will 
be used. In this part examples from practice will be applied: in the project wastewater 
Istria an analysis of the social costs and benefits will be carried out. It will maximize the 
present value of social benefits minus costs with mathematical methods. 
Minimization of the cost of financing is done by the method of linear programming and 
the standard simplex method. Every linear programming problem has three quantitative 
components: criterion (the interest rate is used in making this research) objective 
(optimization in terms of minimizing the cost of funding), alternative processes to achieve 
this goal and limited resources as the conditions for achieving this goal. 
The Simplex method is an iterative process which solves the system of linear equations in 
several interrelated steps. The Simplex method in linear programming is ideal for dealing 
with computer applications. There are several computer applications for solving linear 
programming problems. An example of such a tool is the Lindo, What’s best, as an 
integral part of the Excel spreadsheet. 
The research results will be presented in this doctoral dissertation in six interrelated parts. 
Such an arrangement of chapters is itself a logical sequence of research. Specifically, after 
defining the object of study and a hypothesis that is proved with data from the survey, it 
is necessary to present the model of financing local infrastructure projects in the case of 
wastewater Istria and to optimize financial sources in the function of minimizing financing 
costs. 
 
In the first part, INTRODUCTION, the problem and the subject of research will be 
defined, the scientific hypotheses established, the purpose and goals of research 
determined in order to assess current research to explain the composition of the work. 
Furthermore, the most significant scientific method which will be used in scientific 




In the second part, THEORETICAL DETERMINANTS OF FINANCING LOCAL INVESTMENTS 
the concept and characteristics of financing local public investments will be defined, the 
budget (city, county and state budget), debt (credits and loans, and municipal 
obligations) and non - debt financing investments will be analyzed and the role of 
association and techniques of financial cooperation between local public sector and 
private capital will be indicated. This section will highlight the advantages and 
disadvantages of this form of financing local investments and will compare traditional 
project financing with the public - private partnerships. 
 
In the third part, EXPERIENCE OF FOREIGN STATES IN FINANCING LOCAL INVESTMENTS 
the experiences of selected European Union member countries, countries in transition and 
the experiences of the United States and Croatia will be shown. In addition, effects of 
building local infrastructure in regional development and evaluation and management of 
risk in financing local public investments will be shown. 
 
ESTIMATION OF INFRASTRUCTURE PROJECTS METHODOLOGY is the title of the fourth 
part which will define the criteria for evaluating investments (net present value method, 
the method of internal rate of return) and will indicate the advantages and limitations in 
applying the analysis of social costs and benefits. The analysis of social benefits and costs 
will prove the social profitability of the project and based on that, the decision on 
embarking on the project will be made. It will also display the use of linear programming 
model in financing investments. 
 
In the fifth part, EXAMPLE OPTIMIZATION MODEL OF FINANCING INFRASTRUCTURE 
PROJECTS, an optimisation model by linear programming and standard simplex method 
will be  
defined. This is a very important part because financial sources with object function of 
cost minimization using computer applications and criteria which are the interest rates will 
be optimized. Results will be evaluated and an assessment of adequacy will be made. 
 
In the last part, CONCLUSION, the most important results of scientific research that will 
be more elaborated in this research project will be systematically and concisely 





1 UVOD  
 
Glede na to, da so investicije v lokalno infrastrukturo zapletene in drage, javni prihodki 
zelo pogosto ne zadostujejo za kritje stroškov za gradnjo in vzdrževanje. Sklep o 
zasebnem ali tradicionalnem financiranju gradnje kapitalnih lokalnih in regionalnih 
infrastrukturnih projektih vpliva na stopnjo zadolženosti javnih proračunov lokalnih enot. 
Potreba pomembnega vlaganja v javno infrastrukturo za povečanje učinkovitosti javnega 
sektorja in izboljšanje storitve javnega sektorja je očitna tako za vse države članice 
Evropske unije kot tudi na Hrvaškem. Javna infrastruktura pogosto ne upošteva povečanja 
standarda države. Ta razlika je najbolj vidna v novih državah članicah EU kot tudi v 
državah kandidatkah za pristop k Evropski uniji (Marenjak et al., 2006., 2007). 
Glede na to, da so lokalne javne investicije dolgoročne, je v njihovo financiranje potrebno 
vključiti kapitalska sredstva; dejavnosti načrtovanja investicije morajo biti vključene v 
sistem odločanja. Lokalni javni organi bi morali imeti sliko glede na potrebe lokalnega 
prebivalstva in razpoložljive vire kapitala za njihovo financiranje (Bailey, 2004). Poleg tega 
bi morali imeti idejo, kakšen investicijski projekt želijo izvajati, svoje stroške in čas 
gradnje. Priprava projekta v procesu načrtovanja, je prvi korak k realizaciji gradnje 
kapitala. 
V načrtovanju lokalnih javnih naložb morajo biti opredeljeni projekti, ki se bodo financirali, 
možni viri financiranja ter sprejete odločitve o metodah (instrumentih) financiranja 
kapitala (Sever, 2004). 
V zadnjih letih se za model financiranja javne infrastrukture vse bolj uporablja model 
javno-zasebnega partnerstva (Grimsey, Lewis, 2007, Akintoye, 2003). Glede na to, da se 
javni sektor vse bolj sooča z omejenimi možnostmi za financiranje gradnje javne 
infrastrukture, je za investicije v javno infrastrukturo potrebno vključiti tudi druge 
finančnike –najpogosteje zasebni sektor. 
Značilnost povezovanja javnega in zasebnega sektorja je v tem, da osebe iz zasebnega 
sektorja in podjetja, ki so v lasti javnega sektorja, sklenejo pogodbo s katero izvajalec 
upravlja z infrastrukturnim projektom in nosi s tem povezana tveganja (Akintoye, 2003). 
Podjetnik lahko z javnim sektorjem sklene pogodbo o prevzemu tveganja financiranja in 
tako oba postaneta odgovorna za upravljanje in financiranje. 
Zasebni sektor pri financiranju lokalnih infrastrukturnih projektov poskuša maksimizirati 
delež dolga v skupnih sredstvih za doseganje optimalnega ravnovesja tveganja in donosa 
na vloženi kapital. 
Financiranje kapitalskih projektov zahteva celovito razvojno študijo, uporabo analize 
stroškov in koristi ter projekcijo stopnje donosnosti investicije v kapitalskih projektih. Zato 
lokalna enota ne more posoditi finančnih sredstev, če ne more zapreti finančne 
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konstrukcije, predstaviti celotnega projekta, imeti podrobne in jasne dokumentacije, iz 
katere je razvidna donosnost in koristi, ki jih lahko imajo ljudje z realizacijo tega projekta, 
in iz katere je razvidna sposobnost za odplačilo dolga. 
Pri odločitvi o začetku in o izvedbi projekta se uporablja analiza stroškov in koristi (CBA). 
CBA analizo, z izjemo zasebnih podjetij, uporabljajo v javnem sektorju pri odločanju o 
uporabi finančnih sredstev v javne projekte, kjer je relativno lahko določiti stroške, 
medtem ko je pričakovane koristi težko izraziti v enoti denarja. (Florio, 2007, Brent, 2008; 
Bendeković, 1993). Takšna analiza je izvedena v disertaciji na primeru iz prakse (projekt 
odpadnih voda v Istri), pri čemer posebno pozornost namenja dejstvu, da je pričakovane 
koristi težko izraziti v vrednosti denarja. 
Instrumenti in tehnike s katerim bi se financirala gradnja takšne lokalne in regionalne 
infrastrukture morajo biti usmerjeni k boljšim in socialno bolj upravičenim naložbam z 
nižjimi stroški. Zaradi tega so se lokalne oblasti znašle med dvema problemoma, in sicer: 
kako z relativno šibkimi viri financiranja zadovoljevati stalno rast lokalnih potreb in kako 
zmanjšati stroške financiranja investicijskih projektov? 
Finančna konstrukcija mora biti zasnovana tako, da se zagotovi uravnoteženo delovanje 
sistema v skladu z notranjimi in zunanjimi poslovnimi pravili v celotni življenjski dobi 
izkoriščanja, kot tudi v celotnem življenjskem ciklusu projekta. Zato je v disertaciji z 
metodami linearnega programiranja narejena optimizacija financiranja lokalnih 
infrastrukturnik projektov (Devjak, 1998, 2009.) na primeru iz prakse (projekt odpadnih 
voda Istre), da bi zmanjšali stroške financiranja. 
Gospodarske investicije so pomemben dejavnik vsakega mesta, občine in države. Tako v 
državah v tranziciji kot tudi v razvitih državah so lokalne oblasti zaradi hitre 
decentralizacije javnih funkcij v nezavidljivem finančnem položaju. Soočajo se  z 
nezadostnim proračunom, ki povzroča pomanjkanje finančnih sredstev za financiranje 
velikih infrastrukturnih projektov. 
Čeprav danes lokalne oblasti investirajo v infrastrukturne projekte ter so investicije 
kompleksne in drage, jih pogosto ni mogoče financirati iz proračuna lokalne oblasti. Glede 
na to, da decentralizacija vodi do zmanjšanja finančnih sredstev s strani centralne države, 
iz proračuna ni mogoče financirati kapitalske investicije na lokalni ravni. 
V primeru, ko proračunska sredstva lokalnih javnih organov ne zadostujejo in ko se 
poskuša zmanjšati zadolženost lokalnih oblasti za financiranje kompleksnih in dragih 
projektov lokalne in regionalne infrastrukture, se kot partner v združenju javlja zasebni 
sektor (Sever, 2004). Tehnike združevanja lokalnega sektorja in zasebnega kapitala se 
uporabljajo za financiranje projektov, ki imajo zadovoljivo stopnjo donosa glede na 
investirana sredstva, kot tudi za tiste, pri katerih obstaja visoka stopnja tveganja na donos 
kapitala. 
Za ocenjevanje in izbor investicijskih projektov, je najbolj objektivna osnova metoda 
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diskontiranih denarnih tokov, ki upošteva velikost in časovne meje za pretok denarja v 
vsakem obdobju trajanja projekta (Van Horne, 1997). Za oceno upravičenosti 
investicijskih projektov je potrebno določiti kapital za njihovo financiranje. 
Zato je porebno najti dodatne vire financiranja v obliki: kreditov in posojil municipalnih 
obligacij, uporabniških stroškov in z združevanjem kapitala lokalnega javnega sektorja in 
zasebnih podjetij (ne-dolžniško financiranje) in optimizirati stroške financiranja projekta 
odpadnih voda. 
V okviru problematike raziskovanja je definiran znanstveno-raziskovalni problem: 
V Republiki Hrvaški sodobni modeli ne-dolžniškega financiranja lokalnih investicij še vedno 
niso dovolj teoretično raziskani in se praktično ne uporabljajo. Posledice tega stanja so 
bile negativne za celotno lokalno gospodarstvo kot tudi širše. To je razlog, da je potrebno 
te težave znanstveno raziskovati, diagnosticirati in ustrezno rešiti. 
Sklado z opisano problematiko in skladno z raziskovanim problemom, je opredeljen 
predmet znanstvenega raziskovanja, in sicer: 
Pregledati obstoječe teoretične ter praktične probleme in pojave ter sistematično in 
znanstveno oblikovati raziskovalne rezultate o financiranju lokalnih naložb na splošno in še 
zlasti o: proračunskih, dolžniških in nedolžniških virih financiranja, združevanju lokalnega 
javnega sektorja in zasebnega kapitala, analizi stroškov in koristi ter vrednotenju rešitev, 
ki so pridobljene z optimizacijo financiranja projekta odpadnih vod. 
Raziskovalni problem in predmet znanstvene raziskave sta povezana z več pomembnimi 
znanstvenimi objekti, kateri so: financiranje lokalnih javnih naložb, socialna upravičenost 
projektov, obvladovanje tveganj in optimizacija financiranja projektov. 
Ob upoštevanju kompleksnosti znanstvenega problema na področju raziskave, predmeta 
znanstvene raziskave in objekta znanstvene raziskave so ustanovljene naslednje temeljne 
znanstvene hipoteze: 
Hipoteza 1: 
Financiranje lokalnih javnih investicijskih projektov je posledica splošnih gospodarskih 
razmer v družbi in normativnega okvirja javnega sektorja. 
Hipoteza 2: 
Optimiziranje investicijskega financiranja je mogoče z modelom, ki omogoča izbiro 
strukture virov financiranja z načrtovanimi stroški, na merilih, ki so bila razvita na podlagi 
rezultatov analize stroškov in koristi. 




 Zaradi pomanjkanja proračunskih sredstev, dolžniških in nedolžniških virov postaja 
izgradnja velikih infrastrukturnih objektov vse dražja in bolj celovita. Zaradi 
navedenega se nacionalna, regionalna in lokalna oblast povezuje z zasebnim 
sektorjem s ciljem zagotavljanja dodatnih virov financiranja. (npr.:kanalizacija 
Dublin - Irska, Wijkertunnel Randstad - Nizozemska;. Renda, Schrefler, 2006; 
londonska podzemna železnica- "London Underground javno zasebno partnerstvo", 
Pricewaterhouse Coopers). 
 S tradicionalnim financiranjem lokalnih infrastrukturnih projektov javni sektor 
sprejema vsa tveganja sam, v javno-zasebnem partnerstvu pa se le ta delijo ( ni 
pravilo, da se tveganja naložb enakopravno delijo  - Akintoye, 2003.). 
 Številni argumenti podpirajo temeljne hipoteze in njihove pomožne hipoteze. V 
nadaljevanju so  podane samo najpomembnejše: 
 lokalni projekti temeljne infrastrukture vključujo projekte, ki imajo reproduktivne 
značilnosti in s svojim obratovanjem dosegajo socialne koristi v lokalnem in v 
regionalnem okolju; 
 izkušnje kažejo, da se lokalne javne storitve financirajo predvsem z davčnimi 
prihodki in transferji; 
 ko lokalne oblasti načrtujejo naložbeni projekt, jim mora biti znana njegovo 
vrednost , zaradi grožnje pomankanja finančnih sredstev pa tudi čas dokončanja 
projekta; 
 Za premostitev težav financiranja se lahko vključi zasebni sektor ,kot partner 
lokalnemu javnemu sektorju pri vzpodbujanju rasti javnih naložb; 
 S pridobitvijo dodatnih virov financiranja lokalnih javnih investicij se zagotavlja 
višja raven ponudbe javnih dobrin in storitev. 
 
Neposredno iz definicije problema in subjekta znanstvenega raziskovanja ter v tesni 
povezavi z delovno hipotezo so opredeljeni nameni in cilji raziskave: 
raziskati in analizirati vse bistvene značilnosti financiranja lokalnih javnih investicij 
(proračunski, dolžniški in ne-dolžniški viri financiranja), analizirati prednosti in slabosti 
tradicionalnega financiranja projektov lokalne infrastructure, združenje zasebnega in 
javnega sektorja pri financiranju lokalnih javnih investicij, kot tudi ocena socialne 
donosnosti projekta, analizirati stoške in koristi na primeru iz prakse kot temelju za 
začetek izvajanja projekta, analizirati in primerjati izkušnje izbranih držav Evropske unije, 
tranzicijskih držav in Združenih držav Amerike z enakim financiranjem v Republiki Hrvaški, 
da bi dosegli cilj raziskave, ki je model financiranja in optimizacija sredstev za zmanjšanje 




Da bi se ustrezno rešila težava raziskav, realiziral predmet raziskovanja, dokazala hipoteza 
in dosegli ciljev raziskave, je potrebno poiskati odgovore na številna aktualna vprašanja, 
kot so: 
 Katere so prednosti in slabosti tradicionalnega javnega financiranja lokalnih investicij, 
kakor tudi združevanja javnega in zasebnega sektorja? 
 Katere so najpomembnejše metode in tehnike nedolžniškega financiranja? 
 Kakšne so izkušnje nekaterih evropskih držav in ZDA v financiranju lokalnih 
infrastrukturnih projektov? 
 Kakšne so izkušnje Hrvaške v financiranju lokalnih infrastrukturnih projektov? 
 Kakšni so vplivi gradnje lokalnih infrastrukturnih objektov na regionalni razvoj na 
Hrvaškem? 
 Katere so tehnike in metode upravljanja s tveganji pri lokalnih infrastrukturnih 
projektih, ki omogočajo odločanje v modernih pogojih poslovanja ter kakšna je delitev 
tveganj med strankami v javno - zasebnem partnerstvu? 
 S katerim modelom se lahko izvede optimizacija projektnega financiranja? 
 Kakšna je projekcija stroškov in koristi, ki  temeljijo na analizi stroškov in koristi? 
 Katera so merila za ocenjevanje investicij? 
 Kaj je socialna donosnost projekta? 
 Kakšna je struktura virov financiranja? 
 Kakšna je vloga linearnega programiranja pri izdelavi optimizacijskega modela 
financiranja projekta? 
 Kakšna je ocena primernosti za optimizacijo modela? 
 
Na področju znanstvenih raziskav, za oblikovanje in predstavitev rezultatov raziskav 
doktorske disertacije so bile uporabljene ustrezne kombinacije številnih znanstvenih 
metod. V teoretičnem delu disertacije je najbolj uporabljena metoda opisa. Poleg te 
metode so se uporabljale tudi naslednje: induktivna in deduktivna metoda, metoda 
analize in sinteze, abstrakcije in konkretizacije, metoda generalizacije in specializacije, 
metoda dokazovanja in pobijanja ter primerjalna metoda. 
V empiričnem delu doktorske disertacije so bile uporabljene statistične in matematične 
metode. V tem delu študije so primeri iz prakse: za projekt odpadne vode v Istri je 
potrebno opraviti analizo družbenih stroškov in koristi, ki bodo matematične metode za 
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povečanje sedanje vrednosti socialnih prejemkov, zmanjšane za stroške. Zniževanje 
stroškov financiranja se bo opravilo z metodo linearnega programiranja, oziroma, s 
standardno simpleks metodo. Vsak problem linearnega programiranja ima tri kvantitativne 
komponente: merilo (v tej raziskavi je uporabljena obrestna mera), cilj (optimizacija v 
smislu zmanjševanja stroškov financiranja) in alternativne postopke za dosego tega cilja 
in omejena sredstva kot pogoji za doseganje tega cilja. 
Simpleks metoda je iterativen proces, ki v več medsebojno povezanih korakih reši sistem 
linearnih enačb. Simpleks metoda linearnega programiranja je idealna za ravnanje z 
računalniškimi aplikacijami. Obstaja več računalniških aplikacij za reševanje linearnih 
problemov programiranja. Primer takšnih orodij je LINDO What’s best kot sestavni del 
preglednic Excel. 
 
Rezultati raziskave so predstavljeni v doktorski disertaciji v šestih, medsebojno povezanih 
delih. Takšna ureditev poglavij predstavlja logično zaporedje raziskave. Natančneje, po 
opredelitvi predmeta raziskave in hipoteze, ki se dokazuje s podatki raziskave, je potrebno 
predstaviti model financiranja lokalnih infrastrukturnih projektov v primeru vode Istre, 
oziroma, opraviti optimizacijo financiranja v funkciji minimizacije stroškov financiranja. 
 
V prvem delu, UVODU, je definiran problem in predmet raziskovanja, navedene so 
znanstvene hipoteze, določen je namen in cilji raziskave, podana je ocena raziskave, 
razložena je sestava dela, ter najpomembnejše znanstvene metode, ki se uporabljajo na 
področju znanstvenih raziskav in predstavitev rezultatov le-teh. 
 
V drugem delu, TEORETIČNE DETERMINANTE FINANCIRANJA LOKALNIH INVESTIJ, je 
opredeljen pojem in značilnosti financiranja lokalnih javnih investicij, analizirani so 
proračunski (mesto, občine in državni proračun), dolžniški (posojila in občinske 
obveznosti) in ne–dolžniški viri financiranja investicij; določena je vloga združevanja in 
tehnike finančnega sodelovanja med lokalnim javnim sektorjem in zasebnim kapitalom. Ta 
del izpostavlja prednosti in slabosti oblike financiranja lokalnih investicij in primerja 
tradicionalne oblike projektnega financiranja z javno-zasebnim partnerstvom. 
 
V tretjem delu, IZKUŠNJE TUJIH DRŽAV V FINANCIRANJU LOKALNIH INVESTICIJ, so 
opisane izkušnje izbranih držav Evropske unije, držav v tranziciji,  izkušnje ZDA in izkušnje 
Hrvaške, ter prednosti in slabosti izkušenj teh držav pri financiranju lokalnih investicij. 
Opisani so tudi učinki izgradnje lokalne infrastrukture na regionalni razvoj in obvladovanje 




OCENA METODOLOGIJE INFRASTRUKTURNIH PROJEKTOV je naslov četrtega dela, ki 
opredeljuje merila za vrednotenje investicij (metoda neto sedanje vrednosti, metoda 
notranje stopnje donosa) ter pokaže, prednosti in omejitve pri uporabi analize družbenih 
stroškov in koristi. Z analizo družbenih koristi in stroškov se dokazuje socialna 
profitabilnost projekta, na podlagi katere se sprejme odločitev o vstopu v projekt. Prav 
tako je prikazana uporaba modela linearnega načrtovanja pri financiranju investicij. 
 
V petem delu, PRIMER OPTIMIZACIJSKEGA MODELA FINANCIRANJA PROJEKTOV 
LOKALNE INFRASTRUKTURE, je opredeljen model linearnega programiranja, oziroma je 
prikazan na matematičnih modelih standardne simpleks metode. To je zelo pomemben 
del, ker je z uporabo računalniške aplikacije LINDO optimizirana finančna funkcija na 
merilih zmanjševanja stroškov. 
  
V zadnjem delu so podani sklepi, ki so sistematično in jedrnato oblikovani ter predstavljeni 
najpomembnejši rezultati znanstvenih raziskav, ki so bolj razdelani v tem raziskovalnem 




2 THEORETICAL DETERMINANTS OF FINANCING LOCAL 
INVESTMENTS  
 
Investments in local infrastructure influence on a level of infrastructure quality and that is 
the most important factor of local and regional development. Undeveloped infrastructure 
can present an important obstacle in economic growth of the region. The level of financial 
development is a good predictor of future rates of economic growth, capital accumulation 
and technological change (Levine, 1999). Improvement of infrastructure and services 
causes the reduction in the differences among the regions, especially where the lack of 
access to transport and communications infrastructure restricts the economic 
development. 
Several years ago, the local public investments were almost entirely financed from tax 
revenues and state transfers. Today, many public authorities in European countries are 
faced with a lack of financial resources to meet local public needs. For this reason, the 
private sector can make a significant contribution in securing financial sources for 
investment projects using techniques of public – private partnership. The involvement of 
private sector in financing local infrastructure has multiple importances for the overall 
economy (Juričić, 2006). 
However, in the case where there is lack of budget sources for financing local 
investments, the financial sources optimisation between debt and non – debt sources of 
financing has to be made. Additionally, the search for the impact of debt sources on debt 
capacity of local governments or a project company and the search on the role of private 
entities in financing capital investments and their relation with public sector need to be 
carried out. 
Sources and methods of financing local and regional investments are an important factor 
in securing investment mass as a condition for faster economic development.  
The aim of this chapter is to give a description and to present a theoretical approach of 
financing local investments with budget funds (sources from state, county and local units’ 
budget), debt funds (municipal bonds and loans from banks or other specialised financial 
institutions) and non – debt funds like users charges and techniques of public – private 
partnership. The difference between traditional type of financing local investments and 
public – private partnership, as well as advantages and disadvantages of financing local 
investments by public – private partnership will be researched in this chapter, too. 
 
 





Local Public investments are financed from three sources of financing: budget financing, 
debt financing and non – debt financing. Budget sources can be collected from state 
(national), county and local budget and depending of the type of the budget they are: tax 
revenues, non – tax revenues, contributions, grants, revenues from non – financial assets 
and so on. Collecting these types of revenues is defined by law and presents an obligation 
for persons and entities to pay them. Tax revenues, especially revenue from income tax 
play the most important role in budget revenues. The level of taxes that belong to local 
government units (land taxes, property taxes, inheritance and gifts taxes, the motor 
vehicle taxes and other consumables) is low. 
Decentralization of central and lower levels of government assumes the financing of 
capital projects by local government units. The power of central government within a 
decentralized fiscal structure should be further decentralized to lower levels of 
government which have the responsibility of collecting taxes and spending them 
independently of the central level. If the state chooses decentralization of authority and 
the centralization of financing, then it should work on improving the existing model of 
fiscal equalization. Thus, a big number of countries is increasing local governments’ 
authority and working hard to make them more responsive and effective (USAID, 2000). 
Individual budget users are responsible for monitoring their performance and efficiency 
(Klun, 2009). 
 If the local units do not have the funds in the current budget, they have to find debt 
sources of financing. Borrowing is realistic if the local government units have stable 
budget revenues. In financing local investments long-term borrowing by issuing municipal 
bonds in financial markets and by taking long – term loan is significant. To use debt 
sources of financing the local government, units must take their debt capacity into 
consideration. 
The other type of “off – budget” financing are methods and techniques of public – private 
partnership. The advantage of using methods and techniques of public – private 
partnership is that they cover total costs of local public investments in longer period then 
budget sources and they ensure the equal quality of public services to present and future 
generations. 
As it was stated and described before, the next scheme shows the structure of possible 




Scheme 1: Sources of financing local public investments 
 
Source: (Author according to Sever, 2004). 
Users charges can also represent a budget source, especially local budget source, like 
utility fee. Local public authority should have a picture of needs of local population and 
the available capital resources for their financement. Furthermore, it should have an idea 
of any investment project that it wants to realize, its cost and construction time. 
Preparation of the project in the planning process is the first step towards the realization 
of a capital construction. 
To finance capital development, planned programming of capital development that 
present a set of sources for capital financing management and methods that are available 
to local authorities is used in the United States. It is adopted for financing small local 
communities and lasts from five to six years. The USA has the most developed system of 
financial markets and their structure of local authorities capital financing is described 
below (Sever, 2004): 
 Current financing - PAYG by which are financed:  
− short-term assets in which the majority of benefits is achieved very 
early; 
− assets that requires established local financing, 
− not expensive property by  the PAYG programme, 
− projects which are implemented in several phases and which have 




 Obligations exempt from taxation by which are funded: 
− long - term assets 
− expensive projects and those that will exceed the capacity of the 
PAYG programs; 
 Certificates of share which include financing of: 
− expensive projects, or those that will exceed the capacity of the 
PAYG programmes, 
− frequent purchases of equipment, buildings and real property;  
 Grants by which are financed: 
− the property which is eligible for assistance grants, such as 
transportation projects;  
 Special fees eligible for financing: 
− projects that bring new benefits such as water, sewerage, 
transport, equipment;  
 Revolving loans used to finance: 
− the property that is suitable for debt financing such projects of 
purification and wastewater;  
 Banks with state obligations to finance: 
− projects of smaller local units eligible for funding the debt;  
 Public-private partnership that is used to fund: 
− projects eligible to enter into franchise agreements, service 
contracts and joint development;  
 Private contributions are eligible for funding: 
− projects which are marginal under private ownership. 
 
These mechanisms of financing capital projects in the United States cannot be compared 
with those in the Republic of Croatia. Financing structure in Croatia include tax revenues, 
non-tax revenues, long-term foreign and domestic bank loans and direct transfers of 
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higher levels of government (Sever, 2004). Most important tax revenues, incomes from 
non – financial asset and central government transfers are shown in the next scheme. 
Scheme 2: Financial framework for local governments in Republic of Croatia 
 
Country Croatia 
Local Government Revenues 
Most important local 
taxes/fees  
1. Income tax and surtax on income tax  
2. Income from non-financial asset 
3. Property tax 
Shared Taxes 
1. Income tax  
2. Tax on real estate  
Central Government 
Transfers 
1. Transfers for decentralized functions – primary education; 
secondary    education; health care; social welfare and fire 
protection  
2. Equalization grants – for general purposes and for capital 
purposes  
Expenditures Assignment 
Exclusive to Local 
Governments  
1. Management of the local road infrastructure  
2. Water supply 
3. Sewage, waste and pluvial water treatment 
4. Public lighting 
5. Sanitation/waste collection 
6. Local public transportation 
7. District heating supply 
Shared Local with 
Central Governments 
1. Energy saving projects 
Shared Region with 
Central Governments 
1. Social housing and houses for youth (exclusive competence of 
regional government)  
2. Management of local interest airports (exclusive competence of 
regional government) 




To ensure funds for financing capital projects it is necessary to have developed financial 
markets and fiscal capacity of local governments in whose territory the capital project is 
built.  
Local authorities in Germany have available income from taxes (the German local tax 
system is based on two main taxes: trade tax and land tax) and fees charged for the 
public services they provide (they may set the rate of certain user charges, such as for 
water supply, waste-water treatment and refuse collection). To supplement their budget, 
they can also raise loans generally from internal credit sources (eg. municipal savings 
banks). In their capacity as lower-tier governmental bodies, local authorities also receive 
general or specific grants from higher levels of government (Freson, 1999). 
The structure of local investments financing sources, their classification on budget, debt 
and non – debt funding, the difference between traditional methods of financing and 
methods and techniques of public – private partnership, the impact of financing methods 
on risk allocation, management and control of capital projects will be analysed below. 
 
2.2 BUDGET FUNDING 
 
Budget financing refers to funding from the state budget and funding from the budgets of 
regional and local self-governments. Budgetary funds can be spent only to the level 
determined by budget and only for purposes defined by a plan. Users of budget funds 
utilize it for covering personal, operational, functional and investment expenditures. 
Personal expenses are approved on the basis of the systematization of job positions. 
Operating expenses are approved to cover those costs that occur to all budget users such 
as office supplies, phone costs, heating, cleaning etc. Functional expenses are those that 
are specific to individual users of budget funds. Investment expenditures are earmarked 
for the construction of certain facilities, purchase of equipment of higher value and longer 
use (Bajo, 1998).  
Depending on the type of budget (state, county, municipality or city) there are different 
types of revenues like tax revenues, non – tax revenues, contributions, grants, revenues 
from non – financial assets and so on. Taxation represents the most significant source of 
budget both on national or local level. For that reason in the following table the tax 









Source: Ministry of finance (2011, pg. 4). 
In the table 1, types of taxes, which level (state, county, municipal) they belong to and 
their tax rate are shown. Below different types of revenues on state (national), county 




2.2.1 STATE BUDGET FINANCING 
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State budget realises revenues from operations sale of non – financial assets and 
operating revenues. The structure of operating revenues, which represent over 99% of 
total national budget revenue, is following: 
1. tax revenues which consist of: 
- corporate income tax, 
- value added tax (VAT), 
- exise duties, 
- custom duties and custom fees, 
- personal income tax, 
- property tax; 
2. compulsory contributions for health insurance, pension insurance and 
unemployment insurance; 
3. other revenues like: 
- aid (received from international organisations, foreign governments or from 
the budget), 
- revenues from assets, 
- revenues from administrative fees and revenues pursuant to special 
regulations, 
- revenues from own business, fines, donations. 
State taxes like Corporate Income Tax (profit tax), Value Added Tax and Excise Duties 
and Special Taxes belong entirely to the state budget.  In the structure of operating 
revenues the most significant share has taxation with about 60% in total operating 
revenues, followed by compulsory insurance contributions with about 35% and other 
revenues with 5% of total operating revenues in the period 2003 - 2009 (A citizen's guide 





2.2.2 LOCAL BUDGET FINANCING 
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Due to the Act on the Financing of Units of Local and Regional Self Governments, local 
budget financing includes county (the units of regional self – government) budget 
financing and city or municipal (the units of local self - governments) budget financing. 
The local units budget revenues are divided into tax revenues, non – tax revenues, grants 
and revenues from non – financial assets. 
County taxes belong to county budgets or the budget of the city of Zagreb and they 
include inheritance and gift tax, tax on road motor vehicles, tax on vessels and levy on 
coin operated machines for amusement. 
City or municipal taxes belong to city or municipal budgets. They include surtax on 
income tax, consumption tax, tax on holiday houses, tax on trade name, tax on the use of 
public land. 
City or municipality can prescribe the obligation to pay surtax on income tax for those 
liable to pay income tax and that have a domicile or a common residence in the area of 
stated city/municipality. The prescribed tax rates are: a municipality at the rate of up to 
10%; a city with a population below 30.000 at the rate of up to 12%; a city with a 
population over 30.000 at the rate of up to 15%; the city of Zagreb at a rate of up to 
30%. Rates of surtax per city/municipality in the Republic of Croatia are from 1% to 18%. 
Consumption tax is paid by natural person or legal entity that provides catering or 
hospitality services and is paid uo to 3% of the sales price of beverages sold in catering 
facilities. 
Tax on holiday houses is paid by the owner of a holiday home in the amount from 5 to 15 
kuna per square metre of useful area. The exemptions are houses that cannot be used 
because of war demage, natural disasters, on holiday houses where refuges are living, on 
the recreation centres owned by units of local and regional self – government that are 
used for accomodation of children up to 15 years old etc. 
Tax on trade name is paid up to 2.000 kn for each trade name. 
Tax on the use of public land is determined by the decision of the city or municipality 
which is prescribing the amount of the tax. The tax is paid by legal entity or natural 
person that makes use of public land. 
Joint taxes belong partially to the national budget and partially belong to county, city or 
municipal budgets and they include income tax and real estate transfer tax.  
In local budget, taxes account of approximately 60% of total revenue in the period from 
2003 to 2006 and their share dropped to 52% in 2009. The second largest revenue is non 
– tax revenue with 27% of total units budgets revenues in the period 2003.-2009. Grants 
have grown rapidly from about cca 6% in 2006 to cca 14% in 2009. In the same period 
capital grants doubled, from cca 4, 8% in 2006 to cca 8, 8% in 2009. (A citizen's guide to 
the budget, 2009) 
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After all stated facts, a conclusion is that budget sources of financing are presenting law 
obligation for tax payers and they are collecting countinuely during one budget year. They 
are stabile sources of financing but they have to be comulate during several years for 
building capital infrastructure projects. That's the negative aspect because it makes 
construction of capital projects long – term. 
 
 
2.3 DEBT FINANCING SOURCES OF INVESTMENTS 
 
Debt financing sources are divided in two groups: short – term debt financing sources 
which are used to cover current costs and long – term debt financing sources which are 
used to finance capital investments. The “golden rule” of the balanced budget prescribes 
that local authorities should never take on debt to cover current costs, but for capital 
infrastructure investments (Swaniewicz, 2004.). 
The most important arguments for borrowing by local governments are as follows 
(Swaniewicz, 2004.): 
 Equitable burden of cost and access to benefits (“inter-temporal equity”). The 
costs of an investment are incurred when the project is implemented, but the 
benefits from it are spread out over a longer period. When the capital project is 
financed from current revenues, those who financed it through their local taxes 
may not always benefit from it in the future.  Financing local investments is a 
constant process and each year local tax payers are paying for some new 
investments, while benefiting from those that were finished earlier.  
 Optimal allocation of resources between those who benefit from and those who 
pay for a project. Financing capital projects through borrowing usually makes this 
relationship much closer. 
 Benefits from accelerated local development are higher then cost of borrowing. 
For example: a city possesses a piece of land that may be very attractive to a 
potential investor, but there is no good access road to the plot. They have three 
alternative:  
(i) finance the road construction from current revenues and attract an 
investor a few years from now; 
(ii) try to find a potential investor now, agreeing that the price received for the 
plot has to be lower and understanding that some potential investors may 
withdraw from the tender;  
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(iii) take a credit, complete the construction of the road and negotiate the sale 
of the plot which has several benefits: higher price or rent, wider scope of 
interested investors, quicker economic development, providing additional 
jobs and tax revenues. 
 Reduction of operational costs. Reductions in current expenditures may in fact be 
much larger than the costs related to borrowing. For example: a local public 
transport company has ten old buses that require frequent repairs and consume a 
lot of fuel. The city can replace them using current revenues, but only one new 
bus every two years. Alternatively, the city could borrow the money: take a loan or 
issue bonds and replace all of them. The benefits of borrowing are: the comfort of 
local citizens, lower consumption of fuel, higher reliability of local transport, 
savings in the cost of repairs and employment of service staff, etc.  
 Longer projects cost more. Financing from current revenues usually delays the 
completion of the project for a longer period of time which leads to higher costs 
and higher spent resources. 
 Stabilization of required budget resources. The volume of capital local investments 
fluctuates from one year to another. If capital projects are fi nanced from current 
revenues, the demand for resources changes over time.  
 Access to grants from European and other development funds which is specific to 
Central and Eastern European countries, because of availability of investment 
grants. But, a project must have own matching funds (at least 25% of the total 
project costs for example for SAPARD or ISPA projects). In many cases the local 
government have to cover all investment costs, and reimbursement occurs only 
after completion of the project. 
 
In general there are two modes of regulation found on borrowing for capital projects in 
European countries (Dafflon, 2002a): 
1) based on borrowing controls, including individual borrowing limits and permissions; 
2) based on control of the level of indebtedness and control of the current budget 
which needs to include resources for servicing debt on capital projects. 
In Republic of Croatia borrowing is regulated with Budget Act by which local government 
units can borrow maximum 20% of budget revenues minus transfers and grants. This 
means that sum of interests and principal in current year cannot examine 20% of budget 
revenues of the last year. 
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In this paper two types of debt financing it will be analysed: long – term loan and 
municipal obligations. 
 
2.3.1 LONG – TERM LOAN FINANCING 
Long – term loan is the main source of debt financing. It has a maturity of more than five 
years and is used to finance capital construction investments. The project company will 
use the long-term borrowing if it is a long-term project, the possible application of project 
financing where the principal and interests can be repaid on the basis of billing services, 
when there is a need to make urgent investments, to make investment plans in the areas 
which have rapid economic growth and so on.  
Bank in lending for local and regional infrastructure construction bears a certain degree of 
refund risk. Refunds come in the form of interest rates, fees, etc. The risk of interest rate 
depends on credit decisions. Maturity of the loan, the loan approval costs and a form of 
loan repayment affects the size of the net cash flows. Loan approval process includes 
analysis of the infrastructure facility development, the creditworthiness of the borrower, 
the loan approval and processing, and credit analysis. If credit analysis is incomplete or 
based on flawed data, the ability of the borrower to repay its debt may change after the 
loan is approved. Because all loan users are unable to repay the approved loan, the banks 
can not eliminate the risk of default of debt and they generate losses.  
The project company and the local authorities involved in building local and regional 
infrastructure can borrow under the condition that their future income will be sufficient to 
repay the principal and interests. 
Money borrowed for long-term capital investments usually is repaid in a series of annual, 
semi-annual or monthly payments. There are several ways to calculate the amount of 
these payments (Gutierrez and Dalsted, 2008.): 
1. equal total payments per time period (amortization); 
2. equal principal payments per time period or 
3. equal payments over a specified time period with a balloon payment due at 
the end to repay the balance. 
When the borrowers are using the equal total payment method, each payment is equal 
and includes the accrued interest on the unpaid balance, plus some principal. The annual 
payment is equal, the principal increases with each payment and the interest is 
decreasing with each payment.  
The equal principal payment plan also provides for payment of accrued interest on the 
unpaid balance, plus an equal amount of the principal. The total payment declines over 
time. As the remaining principal balance declines, the amount of interest also declines. 
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These two plans are the most common methods used to compute loan payments on long-
term investments.  
Lenders also may use a balloon system. The balloon method often is used to reduce the 
size of periodic payments and to make shorter the total time over which the loan is 
repaid. To do this, a portion of the principal will not be amortized (paid off in a series of 
payments) but will be due in a lump sum at the end of the loan period. For many 
borrowers, this means the amount to be repaid in the lump sum must be refinanced, 
which may be difficult. 
When choosing a debt instrument, users must be aware that the debt must be returned 
by current revenue in the coming years. Therefore, it is necessary to develop estimated 
values of future revenues of the company which is involved in the construction and 
financing of capital infrastructure. When choosing a form of borrowing, it is necessary to 
take into account: the relationship between investment and risks, price stability, liquidity, 
marketability, maturity and yield.  
At investment lending for local and regional infrastructure construction, repayment of the 
loan depends on the efficiency and profitability of the investment loan users businesses, 
and not on the value of the investment facility whose construction was financed by the 
credit. Depending on the amount and conditions of approval of the investment loan, it is 
determined the term of the loan, the way of paying off and securing the loan for which 
are used different cover of loan (from pledge of property which is credited to the share in 
financial results of the production and traffic that is delivered through the financed 
facilities) in order to avoid debt default by the user. For this purpose, once the loan is 
approved must be controlled by the lender. 
Repayment of investment loans depend on the type of investments that are credited and 
they are from five to thirty years. 
The share of investors in the investment costs as an instrument for financing investments 
affects the rational and economical use of funds that are approved by investment loans. 
By giving the shares to finance the investment construction the intention was to 
maximally make investors interested in the economic development that will be profitable 
and beneficial and that will directly affect economic growth. 
 
The decision on the choice of financing investment loans or by issuing municipal bonds 
depends on the following elements (Sever, 2004): 
1. investment loan money can be obtained quicklier than by issuing bonds,  
2. investment loan is more flexibility on contract terms, 




4. subsequent changes in credit conditions may be easier to make in the 
investment loan than issuing bonds, 
5. costs of putting the investment loan in exchange rate are lower than at bond 
issues, 
6.  interest rate is lower for loans than for investment bonds.  
 
To define the payment amount it must be known all the payment principles (Gutierrez 
and Dalsted, 2008): 
 interest rate, 
 timing of payments (e.g., monthly, quarterly, annually),  
 length of loan and  
 amount of loan.  
 
Borrowers should understand how loans are amortized, how to calculate payments and 
remaining balances as of a particular date, and how to calculate the principal and interest 
portions of the next payment. This information is valuable for planning purposes before 
an investment is made, for tax management and planning purposes before the loan 
statement is received, and for preparation of financial statements. 
In this sub – chapter a theoretical approach od long – term loan as an instrument of debt 
financing was analysed and in the following sub – chapter the next instrument of debt 
financing will be shown – municipal obligations, the differences between them and the 
recommandations which debt instrument is easier to obtain and which has lower costs. 
 
2.3.2 MUNICIPAL BONDS 
In the developed countries, municipal bonds are the most important instrument for long-
term financing of local government investments and due to relatively high return on 
investment they are presenting an exempt from paying taxes. Emission of municipal 
bonds in developed countries is the main way of raising capital from local authorities. 
Municipal bonds are debt obligations issued by states, cities, counties and other 
governmental entities to raise money to build projects for the public good. 
Each bond should have the following four basic elements (Juričić, Veljković, 2001):  
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 name of the issuer, 
 coupon rate - it is the nominal interest rate that is periodically (usually 
semiannually) paid on a bond,  
 term of maturity,  
 rate of return and discount bonds - par value, principal (corporate and 
government bonds are expressed in the market price of capital, and 
municipal bonds are expressed in terms of rates of return).  
 
Municipal bonds are divided into two main categories (Lamb 1987, 1993.): 
 general obligation bonds and 
 revenue bonds. 
 
General obligation bonds (El Daher, 1997) are debt financing instruments of tax – 
supported capital projects. Local governments issue debt obligations at the municipal level 
against their ability to raise property taxes. Furthermore, sub – national governments at 
the state level issue debt obligations against unrestricted revenue streams (like sales or 
income taxes). The capacity of local governments to service general obligation debt 
depends of their financial performance and debt burden. In the USA the share of property 
taxes in total municipal revenues has been decreasing as a result of (El Daher, 1997):  
- the value of real property not being necessarily linked to household income and 
therefore a constituent ability to pay taxes, 
- growing political resistence and legal barriers to increasing property taxes. 
There are two categories of general obligation bonds that have been developed in the 
USA: 
- special purpose districts which are created to provide economic development or 
related services to residential, commercial or industrial services and they can 
represent arrangements for effective delivery of public utility services. They are 
tax – backed despite their ability to raise taxes. 
- tax increment districts are used to fund the re – development of neglected 
downtown areas. 
General obligation bonds are considered the safest, since they are backed by the full faith, 
credit and taxing powers of the government that issued the bonds. There are also fewer 
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risks during economic upswings when governments usually collect more revenues from 
taxes. General obligation bonds are also voter – approved. 
 
The second main category of municipal bonds are revenue bonds which are secured by 
user fees (tolls, charges or rents paid by users of the facility built with the proceeds of the 
bond issue) or dedicated taxes rather than the general taxing power of local 
governments. The security for this kind of debt is dedicated revenue stream directly 
related to the services provided. Revenue bonds are considered riskier than general 
obligation bonds because repayment is dependent on specific revenue streams, such as 
user fees or lease payments. Revenue bonds issued for private institutions such as 
hospitals are even riskier. If the institution is unable to pay its debt obligations, the 
government or agency issuing the bonds for the companies is not under any legal 
obligation to repay the debt.  
   
There are several types of revenue obligations, which are (Fabozzi, 1996.): 
 housing obligations, 
 health care obligations: hospitals, health centers and clinics; 
 sports complex and conference centre obligations; their revenues come from the 
sports and convention events held in the facilities or from fees collected from 
motel and hotel rooms; 
 transportation obligations:  intended airports, seaports, highways, tunnels, 
bridges, parking lots and public transportation, 
 education obligations, which are issued to improve primary and secondary 
education, higher education, etc. 
 industrial development obligations issued by state and local authorities. Security of 
these bonds usually depends on the economic stability of that company;  
 water supply and sewage systems obligations issued to finance water conditioning 
plants construction, pumping stations, distribution systems and panels. Revenues 
come mainly from the collection of fees for connection and user fees;  
 waste management obligations,  
 development of energy resources obligations intended for individual users to build 
and operate power plants that sell electricity, while others are issued by public and 





Although municipal bonds are considered safe, they have some risks. The two major risks 
include:  
 Credit risk - This occurs when a government entity issues bonds and then runs 
into economic and/or political problems, and are unable to pay the interest or 
return the principal. Bondholders can protect against credit risks to a large extent 
by checking the credit rating of a bond issue and/or making sure that the bond is 
insured.  
 Interest risk - Since bonds are fixed-income investments, municipal bond prices 
are inversely related to interest rates. Individual investors cannot really do much 
about interest rate risks other than be aware of the fact and decide on his/her 
threshold of rate changes. 
 
There are many variations of municipal bonds. According to An Investor’s guide to 
municipal bonds (2004) they are:  
 bonds with floating interest rate  and variable rate bonds which are attractive in 
rising interest rate environment because interests are periodically recalculated 
based on a percentage of prevailing rates for Treasury bills or other interest rates; 
 insured municipal bonds are designed to reduce investment risk because an 
insurance company which guarantees payment will cover both principal and 
interest; 
 zero coupon, compound – interest and multiplier bonds which are issued at a deep 
discount of the maturity value and have no periodic interest payments; 
 put bonds which have a feature that allows to redeem the bond at par value on a 
spefific date before its maturity date. 
 
In developing countries demand for infrastructure services is supported by private 
resources through privatizations and concessions for private provision of infrastructure 
projects. But, on the other side, municipal governments seek to fund capital investments 
and cover operating costs through local taxes, user charges and central government 
transfers. Local government borrowings are divided on loans from commercial banks or 
specialized financial institutions and municipal bonds. 
Based on the obtained results of the research, the local public sector is often faced with a 
lack of financial sources for financing capital infrastructure projects. The significant role in 
financing those projects has debt sources of financing: loans and municipal obligations. 
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This means that the local units of government in financing local and regional 
infrastructure from debt sources predominantly will use money received from the issuance 
of municipal obligations. The reasons in favor of the above statements are as follows: 
Although the interest rate on bonds is generally lower than the interest rate on loan, they 
generate higher yields for investors. In addition, revenues from municipal obligations are 
representing an exempt from paying taxes, and interest is tax relief. Because many local 
governments are not creditworthy, they can joint together and provide a greater amount 
of capital for a project that is of wider interest and on that way contribute to the 
development of local capital markets. 
 
2.4 METHODS AND TECHNIQUES OF NON-DEBT FINANCING  
 
Investments in capital infrastructure projects are often very expensive. Budget and debt 
funds are not enough to finish such capital projects. Public – private partnership appears 
as a solution to finance, buildt, operate and control infrastructure projects. The goal of 
partnership is to bring positive effects for public sector and for the private subjects like 
higher standards for the population and suitable return on investments.  
 
2.4.1  NON - DEBT SOURCES OF FINANCING INVESTMENTS 
In this paper work non – debt sources of financing investments are presented by user's 
charges and methods and tehniques of public – private partnership. 
Due to European Environmental Agency User charge is charge paid for a specific 
environmental service provided to the charge payer, like treating wastewater or disposing 
of waste. Local governments provide services to their customers – residents and they 
have to pay for the services they receive. Financing local services through user fees or 
charges provides an invaluable information on which services should be provided, in what 
quantity and quality and to whom. Many government services prices are already charged 
and many others should be priced too. Some prices which are already charged, like for 
roads, should be changed significantly. 
The improvement of the efficiency with which governments make use of resources is the 
main economic reason why user charges are levied on the recepients of the benefits. The 
main economic rationale of user charges is thus not to produce revenue, but to promote 
economic efficiency. Well - designed charges will achive economic efficiency by (Bird, 
2003): 
 providing information by public sector suppliers as to how much 
clients actually are willing to pay for particular services and 
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 ensuring that what the public sector supplies is valued at least at 
(marginal) costs by citizens. 
 
If government expenditure is financed through taxes, rational consumers will choose to 
consume it to the point where the marginal costs are equal to marginal benefits which 
they receive. Marginal costs measure the social benefit that would be obtained from 
diverting the inputs used to produce the service in question to their next most valuable 
possible use.  
If some or all conditions which are required to achive market efficiency (publicness 
matters, excludability is not feasible, scale and sunk cost factors result in monopoly 
provision, non – priced externalities are significant or distributional concerns are 
important) are violated, the economic rationale for public sector activities arises largely. 
It is very important for setting user charges that the public sector supplier is monopoly 
supplier. Due to monopoly perspective the most efficient prices are those that will extract 
maximum return from their clients and this could be discriminatory because higher prices 
are imposed on those least able to avoid them and monopoly output will be less than is 
socially desirable in orders for the owners of the monopoly to extract the maximum profit 
from its customers. 
Another problem for setting user charges is that the use of public services is mandatory 
and not optional. 
If public service is mandatory, all those which are engaged in certain activity, must utilize 
it and the demand for such services may be close to completely inelastic and no matter 
how much may be charged for the service people will have to pay it. 
Some services are provided to final customers and some to intermediate producers. Such 
services may be highly visible (schools) or basically invisible (regulation of weights and 
measures). In the case of most regulatory services, the direct clients can only by an 
imagination be considered to be the beneficiares of actions which are presumably 
designed to achive a broader public purpose. 
All these factors should be taken into account when it is deciding wheather a price should 
be charged, to whom and their level. 
There are general principles to ensure that the prices set are reasonable and acceptable 
and that subsequent adjustments can and will be made as appropriate (Bird, 2003.): 
1. setting out clearly the parameters within which individual public sector managers 
can determine prices. 
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2. Providing clear and strong incentives for managers to impose efficient user 
charges, 
3. Stating clearly the principales that will guide central agency review and 
demonstrating clearly the application of those principales to affected managers 
and to the concerned public, 
4. Making clear to directly affected clients about how much should be charged for a 
particular service. To achive this, the policy must must not only be reasonable, but 
it must be presented to a group of people whose natural interests are generally 
diametrically opposed to user charges. 
The experience has shown that area of general public concern with user charges is 
related to adverse distributional effects. In the practice the most common objection to 
user charges is that they are “unfair“ and “regressive“. But, if they are approprietly 
designed they can be both fair and even progressive. 
If taxpayers pay for certain public services which they consume, and no one receives a 
service without paying for it, the outcome is perceived by many to be perfectly fair. 
When a user charge is sufficient to cover marginal costs, the value placed by users on the 
resources used to produce the public service is at least equal to the value that would be 
realized by using these resources for some other purpose. Such user charges can extract 
proportionally more from the rich than from the poor. 
The introduction of correct and well designed user charges should improve the efficieny 
and the equity of public sector operations. 
There are seven principles which define the appropriate use of user charges in state and 
local finance (NCSL Foundation Fiscal Partners, 1999): 
1. User charges may be appropriate when government is performing a service that 
narrowly benefits an individual taxpayer or for certain government activities that 
compete directly with private sector providers; 
2. User charges may be appropriate to provide market – based incentivnes to 
encourage or discourage the use of public resources; 
3. Policymakers need to consider the effects on low – and moderate – income 
citizens of shifting reliance from broad – based taxes to user fees; 
4. User charges may not be appropriate to fund services when states have a 
constitutional or statutory obligation to provide those services to all citizens; 
5. User charges should cover the cost oft he services provided. They should not be 




6. Property – related assessments and impact fees may be appropriate to finance 
services tied to new development, but should not be used to subsidize new 
services for existing residents. In states where impact fees are deemed 
appropriate, state legislatures should adopt enabling legislation that governs the 
imposition of such charges; 
7. Policymakers should be mindful of how property – related assessments and impact 
fees for new school construction are integrated within the state and local school 
construction programs. 
 
The period of collecting users’ charges and the level of users’ charges depends of the 
level of social welfare of the society. User charge is paid by the owner or user of 
goods/assets or services, but their calculation is made by local or regional government 
units. They are used for certain purpose, for example: financing the construction of 
capital project and so on. In the Republic of Croatia in the field of water managemet 
there are several water user charges, for example: the water contribution (which is paid 
for the construction of structures for which an application for the issuance of a building 
permit is submitted from the 16th February, 2006 onwards), water use charge (which is 
paid for the abstraction and exploitation of water from its natural deposits and for its use 
for various purposes), water protection charge (which is paid for water pollution), water 
regulation charge, amelioration drainage charge (is paid by owners of agricultural land), 
irrigation charge (the obligation of paying this type of charge is prescribed by county on 
which territory is buildt amelioration system), development charge and connection charge.  
Here are mentioned only water charges because the cost – benefit analysis and the 
financing optimisation model are made on the case study of waste water project: the 
system of public sewerage and water protection int he Region of Istria and this project is 
using one type of water charges. 
All these charges are considered public revenues and they are used for certain purpose 
which is defined by the Act on the financing of Water Management (Official Gazzette 
153/09). Charges are used for financing public needs and they are representing non – tax 
funds which are paid on the basis of a legal obligation. In the case study of Istrian 
waterprotection system is used development charge. 
This charge presents an own source and helps the project company to ensure the sources 
from EU funds (the condition is cca 25% of own sources). 
 
2.4.2 ASSOCIATION OF LOCAL PUBLIC CAPITAL AND PRIVATE SECTORS 
In literature there are many definitions of public – private partnership in which are 
described the relations between public and private sector, the goal of the partnership, the 
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allocation of risk and so on. Here are described definitions of Department of the 
Environment and Local Government in Ireland, Czech Ministry of Finance, UK local 
government procurement agency and of the sector of public finances in EMU. 
According to the Department of the Environment and Local Government in Ireland, public 
– private partnership is a partnership between public and private sector for a purpose of 
delivering a project or a service traditionally provided by the public sector. Better value for 
money of every successful project may be achived throug the exploitation of private 
sector competencies and the allocation of risk to the party best able to manage it.  
Czech Ministry of Finance defines also public – private partnership as partnership between 
the public and private sector for a purpose of delivering a project or a service traditionally 
provided by the public sector. By allowing each sector to do what it does best (because 
both have certain advantages relative to the other int he performance of specific tasks) 
public services and infrastructure projects can be provide din the most economically 
efficient manner.  
UK local government procurement agency describes public – private partnership as a 
generic term for the relationships formed between the private sector and public bodies 
often with the aim of introducing private sector resources and/or expertize in order to 
help, provide and deliver public sector assets and services. The public – private 
partnership includes  a lots of working arrangements from loose, informal and strategic 
partnerships to design, build, finance and operate (DBFO)  type service contracts and 
formal joint venture companies. 
The sector of public finances in EMU makes distinction between public – private 
partnerships and privatisation schemes in the way that public sector plays a key role as 
purchaser of services. In the case of pure privatisation, the clients of the private operator 
are private users, but in the case of infrastructure building through public – private 
partnership, the government normally pays for the services or has an influence in their 
specification. Most public – private partnerships are financed through bonds issued by the 
private operator. 
Types and tehniques of partnership and types of contracts between public sector and 
entities from private sector are described in the following subchapter. 
2.4.3 TECHNIQUES OF BUSINESS AND FINANCIAL CO-OPERATION OF LOCAL 
PUBLIC SECTOR AND PRIVATE CAPITAL 
In situation when there are insufficient funds for financing big infrastructural facilities or 
systems appears a need for cooperation between public local sector and private entities. 
In this cooperation special techniques of managing investments including a phase of 
preparation, construction, financing and managing the system are designed.  
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Due to Eurostat (Europen Comission, 2004) who define long term contracts between 
government units and non – government partners, public – private partnership can be 
found in the following cases: 
1 Purchases of services on regular basis, 
In this type of partnership, government is purchasing services over a long – term 
period but without having specific requirements as  regard the assets, by which is 
ensuring continuity of supplying (in quantitative and qualitative terms). 
2 Equity stakes, 
Government units and non – government partners have equity stakes in a new 
company (a joint venture) which is managing a given infrastructure. A pure joint 
venture company who has a strict equality in equity stakes is considered as a public 
corporation if government controls the general policy of the unit (which is generally 
the case). 
3 Guarantees, 
Government may grant a guarantee to the debt of a non – government borrower but 
a government may require some specifications. Except in some exceptional cases, 
such guarantees are considered as “contingent liabilities”. As long as the call of 
guarantees is not observed, there are no impacts on government accounts. 
4 Build and delivery contracts, 
In this agreements the non – government party builds an asset and delivers it to the 
government who will use it under its own responsibility. These contracts are normally 
treated as a “one off” government capital expenditure that may be recorded on an 
accrual basis under some conditions. These contracts are related to the assets like 
technical maintenance work. 
5 Leases, 
Non – government unit is a owner of an asset and government is the user during a 
given period. There are two types of leases: operating and financial lease, which gives 
rise to different treatments in national accounts. If government enters in a financial 
lease agreement, its deficit and debt would be impacted for the full value of the assets 
and the government takes possession of the assets. 
6 Concessions, 
Concessions are contracts where government asks a company to ménage the 
construction, to finance it and to operate an asset during the entire contract. With this 
agreement are directly charged final users which are not government units. The major 
part of the partner’s revenues comes from a direct sale of services. But, in some cases 
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the price is not freely set by the private partner or agreed by the private partner and 
the end users, but it can be fixed in the bidding documents and only adjusted upon 
the occurrence of certain events. There can be payments from private sector to 
government and they may occur initially or during the lifetime of the contract. 
7 Services purchased by government on the basis of dedicated assets. 
In this type of arrangement assets generally need a significant initial capital 
expenditure and the delivery of agreed services according to quality and volume 
standards that are defined in the contract. Government is the main purchaser of the 
services through regular payments once the assets are supplied by the partner. The 
point of how the assets may be used is defined in the contract. 
 
UK government recognizes eight types of public – private partnership models for 
public services and facilities procurement (HM Treasury, 2000): 
1 Asset sales 
     This model means the sale of surplus public sector assets. 
2 Wider markets 
In the public sector are introduced the skills and finance of the private sector to make 
better use of assets. 
3 Sales of business 
This model means the sale of minority or majority shares in state – owned business by 
flotation or trade sale. 
4 Partnership companies 
Into state – owned business is introduced a private sector ownership, but there are 
preserved the public interest and public policy objectives through legislation, 
regulation, partnership agreements, or retention by government of a special share. 
5 Private finance initiative 
This model is defined as the public sector contracts to purchase quality services, with 
defined outputs, on a long term basis from the private sector and includes maintaining 
or constructing the necessary infrastructure. This model covers financially free – 
standing projects where the private sector supplier designs, builds and finances and 
then operates an asset. 
6 Joint ventures 
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Joint ventures are partnerships in which the public and private sector partners pool 
their assets, finance and expertise under joint management. 
 
7 Partnership investments 
This is partnership in which the public sector contributes to the funding of investment 
projects by private sector parties to ensure that the public sector shares in the return 
generated by these investments. 
8 Policy partnerships 
This means arrangements in which private sector individuals or parties are involved in 
the development or implementation of policy. 
 
Due to degree of government control and private economic scale there are five types 
of private sector involvement (Akintoye, 2003): 
1 Service contracts 
They are the simplest form of partnership where the private sector uses public 
facilities and pays a rental fee to provide service. 
2 Leasing 
In leasing arrangement the service provider is responsible for the operating, repair 
and maintenance costs of assets, it can also be responsible for collection of tariffs, 
but it’s not responsible for making new capital investments and replacement of 
leased assets. The duration of these contracts is between eight to fifteen years. 
3 Joint ventures 
In this arrangement the public sector and private companies assume co – 
responsibility and co – ownership for the delivery of services. They can form a new 
company or assume joint ownership of an existing company which provides a 
service. In joint venture arrangement the public and private sector work together 
from the earliest possible stages and they work to develop the final project. 
 
4 Concessions 
One of the most important public – private partnership model for the private 
sector are concessions because it contribute to best value service in public 
services. The service provider finances, designs and builds a new service facility or 
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improves an existing one, retains ownership of the completed facility and 
operates, maintains and repairs it for the duration of the contract (which is 20 – 
30 years). The government grants concessions to recover the cost by collecting 
user charges and tariffs. Concessions can enable competition for the market, 
encourage cost efficiency, allow private participation in sectors in which private 
ownership is constitutionally, legally, or politically untenable and concessions can 
achieve optimal pricing even when sunk costs rule out contestability, because 
competition occurs before firms commit to investment programs (Guasch, 2004) 
5 Privatization 
It involves the sale of a state – owned asset by auction, public stock offering, 
private negotiation or outright grant to a private organization that assumes 
operating responsibilities. This model is also known as asset sales and involves the 
complete transfer of equity to the private sector without time limitations. 
 
In practice, we have four fundamental ways of investments in infrastructural projects as 
followed (Juričić, Veljković, 2001): 
 Operations and management contract,  
 Operations and management contract with capital expenditure, 
 Greenfield project and 
 Divestiture. 
 
The significance of joining private and public sector is that parts form private sector are 
signing contracts with public authority owners where the private entrepreneur conducts 
infrastructural project and bears the risk of management. With this risk, the entrepreneur 
can make a contract with public sector in taking a risk financing when it becomes 
responsible for financing and managing. Cooperation techniques, actually other ways of 
joining private capital and public sector apply in national and regional projects like energy 
systems, transportation and urban infrastructure, water distribution systems, system of 
wastewaters.  They are (Finnerty, 1996):  
 Built – Operate – Transfer – BOT, 
 Perpetual Franchise Model, 
 Built – Transfer – Operate – BTO, 
 Buy – Built – Operate – BBO, 
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 Lease – Develop- Operate – LDO, 
 Temporary privatisation,  
 Wraparound Addition,  
 Speculative Development,  
 Value Capture,  
 Use – Reimbursement Model. 
 
Building techniques, operate and transfer - BOT. Public authorities (especially local) 
opt for construction of infrastructural projects using BOT model only then when the funds 
for development are not adequate. The organizer of capital investment constructions is 
taking responsibility at BOT model for building objects and after construction for 
maintenance, use and management for certain time, after which it is offered to the 
company from the public sector. Therefore, by using this model, a company from the 
private sector builds, in other words uses the infrastructural project, but for a certain 
period of time and a number of years when the private investors realize planned cash 
flow and satisfactory rate of return on invested capital. 
After the phase of exploitation, the project owned by a company in the public sector 
becomes an exclusive owner with the rights to independent management and use of the 
object.  
Project is financed 10% - 30% from own funds secured by the private sector and bank 
credits or debt commodities paper.  
Looking from the practical experience, many variations are known on BOT arrangement of 
building (Skendrović, 1998): BOOT (Built, Own Operate Transfer), DBOOT (Design Built 
Own Operate Transfer), DBFO (Design Built Finance Operate), BOOST (Built, Own 
Operate Subsidize Transfer), BRT (Built Rent Transfer), BLT (Built Lease Transfer), BTO 
(Built Transfer Operate), BOO (Built Own Operate), BBO (Buy Built Operate), BT (Built & 
Transfer), ROO (Rehabilitate Own Operate), ROT (Rehabilitate Own Transfer), DCMF 
(Design Construct Manage Finance).  
There is a difference among each of these varieties, but the common thing is that the 
sponsors have the leading role in construction of infrastructural projects. Lately BOT and 
similar models have been using the name PPP (Private Public Partnership) which marks 




A BOT contract in Croatia is more known as “construction contract with concession” 
because with contracting a construction of a facility the parties mostly contract a 
concession, too.  
Much of BOT projects in the world have been realized without the help from the public 
authority (Skendrović, 1998). However, the rate of return on investment in some projects 
is up to 25% on a yearly basis. Private companies see this as acceptable profit with small 
risks. Contrary to the case, when a public authority supports big infrastructural project, it 
normally invests into the land where the project will be build or gives support by tax 
release, tax cuts or delay in payments.  
The public sector must support project politically, legally and administratively during the 
whole time of exploitation. 
As opposed to industrial, infrastructural projects have a goal to add value at invested 
capital, so that the total benefit of infrastructural projects become bigger from the invest 
resources.  
The projects contracted by the model of building, operate, and transfer should consist the 
following elements: there must be an independent project based on the criteria of 
profitability. Therefore, the decision on construction of infrastructural projects includes 
four elements (Skendrović, 1998): technical analyses, finance analyses and other non 
economic elements such as political elements.  
Not only is an economical analysis on preparing a BOT project including a cost benefit 
analysis important, but also a finance analysis which displays a return in the invested 
capital. The economic analysis shows an economical project which shows relation of 
expenses of developing project, building and usage of the project in relation to benefits 
that the project brings. The economic cost – benefit analysis takes into account direct and 
indirect benefits of the project; finance analysis takes into consideration only indirect 
benefits of the project that can be expressed quantitatively (Skendrović, 1998). 
Technical analysis checks if the projection is correct, how the adequate technology is 
applied and if it satisfies technical standards; will it be made within the deadline and 
under the budget limit, will it achieve the plan production or level of service.  
Technical analysis is based on technical specifications, description, scheme and other 
information that can be given by the engineers or technical experts. 
 
Technical valuation gave us answers to the questions: 
 risk of spacious and technical solutions, if the chosen technology is checked; 
 insurance of the land and clear access to the object; 
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 uncertainty of finishing the object in planned deadline; 
 possibility of purchasing the material and equipment on the market; 
 qualified work force; 
 training for people who will work on the facility and transfer of the technology; 
 achievement of the quality standards; 
 maintenance of the facility and will the facility in use achieve the planned 
production and level of service; 
 total profit of the project and return of the invested capital. 
 
The lenders may carry out the finance analysis by themselves while the technical 
valuation is trusted to specialized independent firms. The independent finance marking of 
project analyse the elements like (Skendrović, 1998): 
 Cost-effectivness of the project - each project should be economically justified and 
has to make a product or give service with acceptable price during the concession.  
 Parties in the project - to fulfil their project obligations, the project sponsors must 
have a technical and financial capability. 
 Structure of concession – the terms in the concession contract as the top 
document upon which the project is valuated must be undoubtful, clear and 
precise, advisable to be controlled by the government. 
 The risk of building - refers to the over limit of the expenses and deadlines which 
may have a subsequence in the financial project structure. Bonuses and penalties 
shall be implemented in the contract of concession. 
 The transfer valuation refers to the demand for products – lenders will base the 
valuation on experience and firm knowledge that made the valuation. 
 The risk of usefulness of the facility - better marking of the project will bring a 
simpler and more trustful technology, expenses of exploitation and maintainance. 
 Financial structure – is marking the insured funds for servicing the debt and in that 
case is considering privileges: 
a) The project company is not allowed to enter other businesses until the project is 
finished, 
b) Additional debt that project may take is limited 
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c) Enable reserves for servicing the debts 
d) Cash trap mechanism can stop the payment of dividends and enable the pay of 
debt 
 Finance projections - valuation of possible yearly cash flow to service and pay off 
debts. 
 
The independent total results for financing rating come out as an average estimate of 
mentioned elements. It has to be said that each appraiser has its own criteria and tasks 
for each valued element. The independent finance mark of BOT project is intended for the 
lenders and is different from the mark estimated by sponsors. The total rating (project 
finance rating) makes a credit value of project and is expressed in combination of letters 
(AAA, A, BB+ etc.), where A is the highest rating. 
The classical way of constructing and financing a capital infrastructure projects is different 
from BOT and advantage of this model will be analysed later (Vukmir, Skendrović, 1999). 
BOT contracting of building assumes the construction of infrastructural facilities that are 
profitable. In other words, facilities that have better chances to pay off in shorter term. 
Opposite to this classic approach in building the infrastructural facilities supposes that 
such  project shall be built as they are necessary for public needs whether they are 
profitable or not. At classical approach, the investor is some state department or public 
company where funds are coming from the budget to finance the construction site and 
after it managing the facility. In BOT, view of building and financing the investor is from 
the private sectors where profit is expected after construction, like expectations of 
investors in industrial projects. Public company is only one of the parties in the 
construction even when the BOT model is in use. Only the role of BOT is significantly 
smaller than it is in the classical way of building. Here we should point out that the public 
sector is not the one who finances the building of the site, but controls the construction 
when the parties from private sector and public sector return it back. 
Different from classical investors who personally guarantee the repayments of the loan, in 
the BOT model the creditors are not given bank guaranties. However, they apply for 
return of the credit in the profit that the project will produce after it is built. The sponsors 
deal with the credits at BOT model and pay it back by exploitation of the project. Sponsor 
may be legal persons from public or private sector in definition of LTD named in: the 
contractor of construction works, equipment deliveries, state, classic investors, public 
companies etc.  
 Such company in definition of LTD takes care of business management and financing as 
a control of undergoing work, refers management to a special firm, controls the managing 
of the facility and takes care of the credit return etc. In the projects that are carried out in 
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an old-fashioned classical approach the investor gets a credit and takes care of the 
repayment. 
Sometimes in a classical way of building an infrastructural project the state has a role 
equal to the private investor. When talking about BOT projects the state is always one 
side of the contract, not as classic investor but as one who leads the state and sovereign 
government with the right to give a concession to investors to build and use the facility. 
In industrial facility constructions investors lead and use construction with investing their 
own funds and BOT projects built by private sponsors or companies are rented at their 
own risk and responsibility. 
 
At BOT model, creditors assure the return from the funds given by exploitation of project 
and may put many obstacles to sponsors. Some of them might be manag with the facility, 
place the right on use of profit and funds that can be used for credit repayment. The 
construction way by BOT is fundamentally an idea by private sponsors who ensure the 
construction finances and the assurance for return of the loans is the profit from the 
particular facility (Vukmir, Skendrović, 1999). On other side, in the classical way of 
construction the investor and the bank guarantee return of loans and therefore loan 
lenders have no role in the management of the project. 
BOT projects provoke some unfavourable circumstances, too: 
 Long negotiations and expensive preparation; 
 High expenses of building infrastructural projects; 
 Risky building period; 
 Long period needed for return of loans and for making the profit; 
 Big separate and total risks that loan lenders and sponsors are subject to. 
 





Figure 1 BOT project structure 
 
Source: Petohleb (2005, pg. 38);  Vukmir, Skendrović (1999, pg.2). 
To make a BOT model successful in practice there is a need to move the basic obstacles 
in its affirmation (Vukmir, Skendrović, 1999): 
 
 All parties in negotiation of BOT project must pass the principles of the BOT model 
and must be informed about all implications of this way of contracting; 
 BOT projects should have solved legal (introduction and rules guidance of 
negotiators in right direction) and institutional frame (to be open and clear 
procedure for collecting offers and make a contract); 
 An invitation  to offer a BOT project must be well prepared; 
 Before an invitation of offer is sent, a question of political and economical stability 
should be resolved. 
 
 








 inclusion of private sector in financing infrastructural projects decrease the debts 
of local authorities (budget repression),  
 the split of finance pressure to several years because of the longer period of 
repaying off the debts, 
 use of knowledge and experience from private sector in decreasing expenses and 
faster construction, 
 the risk is forwarded to private sector from the earlier public sector, 
 private sector values the delivery of project more objectivity and expertise than 
public sector, 
 transmission of technology and education of people from foreign sponsors,  
 development of local capital market, 
 controlling and overtaking the project at the end of concession period, 
 improvement in managing the facilities from the public sector. 
 
According to Fyfe (1999) the advantages of BOO/BOT projects are: 
 they are conducted in a fully competitive bidding situation,  
 they have the lowest project cost,  
 the risk of the project is shared by the private sector,  
 the benefit from the private sector’s ability to mobilize finances and to use the 
best management skills in the construction of projects and the operation of the 
project.  
 access to the latest technology and the project is constructed much faster than it 
would have been in the public utilities. 
 
Despite numerous advantages that BOT model offers, this part of financing has also 




 complicated process of preparation, negotiations and the financial closure can last 
a few years; BOT models are very expensive, 
 there is no legal and regulatory environment and the private sector does not 
guarantee safe investments, 
 projects with a good economical features are financed with  public funds and 
private investors are left with projects which are economical  for the government 
and unprofitable for the investors, 
 no payment for infrastructural services which are considered to be paid in taxes, 
 failure of BOT projects where concession is broken at an early phase, 
 small number of projects with good economical features which can attract private 
investors, 
 limited quantity of private capital, 
 BOT is used by a small number of banks worldwide, 
 Because of misunderstandings and lack of knowledge of BOT model advantages, 
there is no support from the public, 
 great political sensitivity when investors are foreigners, regarding to their influence 
on performance of public service granted by concession. 
 
Private investors have their reasons not to accept BOT model:  
 
 higher construction expenses when investment in infrastructure is less profitable 
from investment in other projects, higher risks,  
 higher preparation expenses on BOT projects, inexperienced sponsors 
consequences,  inexistence of  adequate regulations, complicated contracting and 
financing structures, non existence of independent consultants studies, non 
existence  of standard concession contracts, tender documentation, and so on.  
 
Some of the weaknesses or disadvantages of these types of projects are (Fyfe, 1999):  
 the perceived costs are high,  
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 a profit element in the equity portion of the financing is higher than the debt cost 
(it is the price for passing off the risk to the private sector). 
 
Based on the given knowledge about financing BOT models one can conclude that local 
government units decide on building infrastructural facilities through BOT models when 
there is not sufficient capital from their own resources for development of facilities. Either 
private company may more thoughtful and rational develop and later manage the facility 
it has rather small influence to return of investment. Therefore, we can see that projects 
with great social significance must be in care of public and not private sector.   
 
Perpetual Franchise model – in the model of perpetual franchise private entities 
finance and operate the project and retain title to the assets. Funds for financing project 
are insured by private entities, but safety, quality of service, user charges or profits are 
regulated by central or local authority. This model is available only after a project has 
operated successfully for a few years and has established an acceptable recoed of 
profitability (Finnerty, 1996).  
Built – Transfer – Operate – BTO – private entities design, finance and build the 
project. After they finish the project, they deliver it to public authorities after the 
confirmation of its completion tests. 
Public authorities lease the facilities to private entities with the right to operate them and 
to collect revenues for its own account during the agreed term of lease. After that term, 
facility is operated by public authority or they hire someone else to operate it (Finnerty, 
1996). 
Buy – Built – Operate –BBO – in the BBO model private entities are buying facilities for 
the purpose to modernise and expand it and operate it as a regulated profit-making public 
– use facility. There is an opinion that this case may in the future be interesting to private 
and public sector because many facilities after some time need repair and expansion of 
capacities (Finnerty, 1996). 
Lease – Develop- Operate – LDO – in this model private entity leases a facility from 
public sector and expands, develops and operates the facility under a revenue sharing 
contract with public authority for fixed term. This model is attractive when private client is 
not in a position to arise the purchase price of existing facility (Finnerty, 1996). 
Temporary privatisation- private enterprise owner is getting a public facility over 
operation and maintainance. The facility is in possession of private investor which collects 
user charges long enough to return expenses of investments (to recover the cost of the 
expansion/repair) (Finnerty, 1996). 
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Wraparound addition - beside the basic facility owned by public authorities, there is an 
additional one in private company ownership. The private company can operate the entire 
facility or only the additional one. Ownership is shared and the private firm is not 
responsible for debt repayment incurred by construction of basic facility (Finnerty, 1996).   
Speculative Dvelopment – because identifiction of unmet public need, private 
companies at its own expense and risk enter in project development, only after they a 
confirmation from the local or regional authority. The public authority, after the private 
partner demonstrates the project’s financial feasibility, enters the project by contributing 
to the financing of the project (Finnerty, 1996). 
Use – Reimbursement Model - under this model a public authority or private sector is 
into utilization contract with the project company. This contract obligates public authority 
to make payments sufficient to service all – project related debt independent of the level 
of passenger traffic volume. This model exposes the public authority to a great credit risk. 
The model is used on privately financed public – use capital investment projects (Finnerty, 
1996).  
Value Capture – this model is used to convert a portion of the private benefits of 
increased commercial activity to public use. Value Capture is usually achieved by creating 
special tax or assessment districts around the new transportation projects (Finnerty, 
1996). 
Due to the Green paper (Commission of European Communities, 2004) there are two 
types of public – private partnership: purely contractual public – private partnership and 
public – private partnership of an institutional nature. The purely contractual partnership 
is based solely on contractual links and may fall within the scope of European Directives 
on public procurement. Public – private partnerships of an institutional nature involve 
cooperation within a distinct entity and may lead to the creation of an ad hoc entity held 
jointly by the public sector and the private sector or the control of a public entity by a 
private operator. The distinction between them is that an institu-tional public – private 
partnership is more complex as a formula than an contractual public – private partnership 
(such as a combination of Design-Build-Finance-Maintain-Operate-Transfer). 
In the case, when the budget funds of local public authority are insufficient and when the 
local government units whish to have lower debt loans, for financing complex and 
expensive projects of local and regional infrastructure as partner in cooperation is 
entering the private sector. The models of joining local and private capital are beneficiary 
in financing the project with an expectation to have a satisfactory return rate at invested 






2.4.4 PROJECT FINANCING  
The model of project financing is applicable when investment project function at the 
profitable base as an independent economical entity and is mostly applied at great capital 
projects, for an example: energetic, roads, water distribution system, airports, bridges, 
tunnels, telecommunication systems, system of disposal waters, system of ecology 
protection etc.  
In literature there are many definitions of project finance. Finertty (1996) defines project 
finance as the raising of funds to finance an economically separable capital investment 
project in which the providers of the funds look primarily to the cash flow from the project 
as the source of funds to service their loans and provide the return of and a return on 
their equity invested in the project. While Nevitt and Fabozzi (2000) define it as: A 
financing of a particular economic unit in which a lender is satisfied to look initially to the 
cash flow and earnings of that economic unit as the source of funds from which a loan 
will be repaid and to the assets of the economic unit as collateral for the loan. 
According to Buljevich et al. (1999) project financing is a financing technique and is 
generally used to refer to different kinds of financial structures in which the debt 
financing is not based on the support of the sponsors but on the success of the project 
itself.  
The International Project Finance Association (IPFA) defines project finance as the 
financing of long-term infrastructure, industrial projects and public services based upon a 
non-recourse or limited recourse financial structure where project debt and equity used 
to finance the project are paid back from the cash flow generated by the project.   
Investors or sponsors assure the capital and manage the project, bank creditors and 
insurance societies are insuring the money to finance system. The business finance 
results must provide debt return. Basic elements of a project financing are shown on a 








Source: Finnerty (1996, pg. 3). 
 
At the centre of this scheme is an asset or a separate facility that is functioning as an 
independent economic unit. This asset or facility has a specific purpose which is related to 
raw materials, acquisition, production, processing or delivery. The operations which are 
supported by contractual arrangements must be organized so that the project has the 
ability to generate sufficient cash flow to repay its debts. The group of sponsors or an 
individual are assuring 10% to 30% of funds, which is their basic capital in company. The 
costs of building the project are covered by bank loans. A long - term contract is signed 
with the partners with the aim of purchasing the goods needed for fluent business 
process. In the end a sales price to cover operative expenses and paying of duties is 
formed.  
Project financing is suitable for project companies when the project’s output would be in 
such strong demand that the purchasers would be willing to enter into long – term 
acquiring contracts and the contracts would have strong enough provisions that banks 
would be willing to advance funds to finance construction. 
The advantages in project financing are:  
 Enough funds coverage to finance building of public infrastructure that a local, 
regional or state authority cannot possibly cover and the amount per debts in 
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credit funds does not show in finance balance sheets of sponsors and local public 
authorities (Finnerty, 1996); 
 Increase in firm market value because of two reasons: project structure reduces 
costly agency conflicts and project structure reduces costly underinvestment (Esty, 
2003) 
Positive sides of this are faced with their weaknesses, such as:  
 uncertain legal regulatory and political changes, long period to prepare the 
project, risky founding of private sector investors interested in financing public 
infrastructure and the need for higher educated skilled experts (Finnerty, 1996); 
 large contracting and transaction costs which are necessary to set up project 
financing and because of that the project must be big (Bruner et al., 2008).  
Based on everything that we said it can be concluded that project finance technique 
applies when project is functioning on a profitable base as an independent economical 
entity. The future money flows by this technique show the source of servicing the debt 
and realizing an acceptable rate on investments return. 
Because the total debt of local government units cannot exceed 20% of total revenues 
from the previous budget year, the recommendation is for local government units to joint 
with public sector. The partnership brings them extra sources of financing, the risk is 
divided between public and private sector and the investments are strongly controlled and 
supervised by private sector. Nonetheless, local government units should carefully look 
and choose a private partner that is interested in investments in capital infrastructure. 
 
2.5  ADVANTAGES AND LIMITATIONS IN FUNDING LOCAL 
INVESTMENTS 
 
Financing local investments by private public partnership or by public sector has 
advantages and limitations for both sectors in relation with types of sources of financing, 
terms of debt maturity, the conditions of functioning business system, the relations 
between the contractor, the creditor and the public sector. 
As a tool for comparing various blended PPP structures and traditional forms of financing 
it is used the Public sector Comparator (PSC). The PSC is used at all stages of the 
procurement process to evaluate whether to engage in PPP or go through the classical 
public investment, how to optimally divide various risks between the public and private 
entities, how to structure the PPP and which payment mechanism to pick, and which of 
the offers submitted in the tender process provides better value to the public 
administration. Similarly, the PSC answers the question of what are the expected financial 
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consequences of picking a particular blended PPP structure, and whether it provides the 
best financial and economic value for the public entity (Jaspers, 2010). 
The PSC compares (Jaspers, 2010): 
 the operating, investment and financial flows of the project, 
 the necessary contribution of the public entity in a given structure, 
 the expected financial impact of significant project risks that remain on the side of 
the public entity. 
 
In tehniques and methods of public – private partnership the risk is allocated both on 
private and public sector, the decision about financing is based on the ability of the 
project to cover the debt, the supervision of the project is strong and the management 
and control authorities are divided between public and private sector. All this mentioned 
criteria has different impact on traditional financing: the risk is beared by public sector, 
the decision about financing is based on solvency of public sector, the supervision of the 
project is week and management and control processes give to the public sector total 
authority. 
In literature many authors (Norment, Marciniak – Kowalska) are writing about advantages 
and disadvantages of financing projects with public – private partnership and traditional 
financing. Some conclusions are mentioned here. 
Advantages of financing local investments by public – private partnerships (Norment, 
2005, NCPPP):  
 Maximizes the use of each sector’s strength  
The use of public – private partnership optimises the strenght of public and private sector. 
The strenght of private sector is experience and knowledge in construction objects of 
capital infrastructure and better knowledge of materials which are incorporated during 
construction in public object. Entities from private sector with more experiences can 
better anticipate operational costs and the period when it will be necessery to replace 
incorporated material. They have also better ability to anticipate costs and time of 
construction. 
The strenght of public sector is ability to define output characteristics of projects and the 
penals for the case of non-delivery services from private sector. 
 Reduces development risk  
Public sector bears development/design risk if there are faults in tender specifications. In 
association with private sector this risk is reduced, because is allocated both on public and 
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private sector. If designs faults are made by contractor, liquidated damages have to be 
paid by contractor. 
 Reduces public capital investment  
Because investments in capital projects are expensive and complex, public sector needs to 
find a partner in private sector to finance them. 
 Mobilizes excess or underutilized assets  
 Improves efficiencies/quicker completion  
In interest of private sector is to complete investments in the shortest possible time with 
lower costs. 
 Improves service to the community  
 Improves cost effectiveness  
The project which is financed with public – private partnership has lower operational and 
investment costs. 
 Shares resources - better financial backup which gives possibility for implementing 
new and expensive technological solutions. 
 Shares/allocates risks  
In public – private partnership the risk is divided between the private and public sector 
but in traditional financing the risk is allocated on public sector. 
Due to Akintoye (2003) public – private partnership can provide a variety of benefits for a 
government: 
 Increase government's capacity to develop integrated solutions, 
 Implemention of creative and innovative approaches, 
 Reduce the cost to implement the project, 
 Reduce the time to implement the project, 
 Trannsfer of certain risks to the private project partner, 
 Choice of larger and soffisticated bidders to the project, 
 Allows access to skills, experience and technology. 
Osborne (2000) states few advantages and disadvantages for financing by public – 
private partnership. Advantages are: 
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 Joint resources which lead to higher efectivity of each partner, as well as of 
population, 
 Partnership can increase efectivity of each partner and of partnership, efectivity of 
public service delivery, 
 With partnership legitimacy of project and return on investments are higher then 
by investing by local government units. 
Except this advantages, the same author things that financing local public investments by 
public – private partnership has also few disadvantages: 
 Bad and unreal defined goals are the main reason of public – private partnership 
failure, 
 Costs of partnership should be compared with social benefits which can be achived 
by partnership in relation with cost which can be realise with traditional approach 
of public sector, 
 Partners in partnership can have unequal possibilities or strenght. In that case 
stronger partner can influence on weaker partner to accept his vision of 
partnership, 
 When a partner wants to realise own benefits higher than general benefits of 
partnership. 
Except many advantages there are many disadvantages too. Disadvantages of financing 
local investments by public – private partnerships are (Marciniak – Kowalska, Lys, 2005):  
 Limit of autonomy in the decision making processes  
 in mostly cases urban areas have advantages on rural areas 
 less possibility to employ experts 
 
If local public investments are financed by tradicional way, this type of financing has 
many advantages and disadvantages too. Advantages of financing local investments by 
public sector (Marciniak – Kowalska, Lys, 2005): 
 Big autonomy in the decision making process, 
 Easier gathering financial means for infrastructure investments, 




 Possibility of employing branch experts. 
Disadvantages of financing local investments by public sector (Marciniak – Kowalska, Lys, 
2005): 
 Allocation of risk is on public sector, 
 High fixed costs during operational phase – as a result may occur the increase of 
service prices, 
 Less possibilities for implementation new and complex technological solutions (lack 
of financial means). 
 
Public sector approach to models of public – private partnership for debt relief, as a 
unique possibility for building capital projects of local infrastructure. Developing countries 
(UCLG, 2007) will spend on public infrastructure development about 200 billions US$ 
every year. Such investment amount has big impact on finantial possibility of 
development states and requires additional debits and that’s the reason why public – 
private partnerships is a solution for that problem. 
Based on written statements it can be made a conclusion that methods of public – private 
partnership are used in the situation when subjects of public sector cannot find sources of 
financing to satisfy public infrastructure needs. In that case the missing sources of 
financing can be found in the partnership with private sector which are interested to 
invest in profitable projects only if total revenues exceed total costs. Risks during 
preparation phase, investment phase and exploitation phase is allocated on private and 
public sector. That’s the big advance because all risks and their consequences are not 
allocated on public sector, but on all partners in partnership. 
Furthermore, one big disadvantage is that private sector can quit the project if during 
preparation phase (which can be long period) project is valuated as non profitable. 
For the conclusion, funds for financing local public investments can be provided in state, 
county and local self – government units budget and from the charges paid by the users. 
In the case when this funds are not sufficient for covering the investment costs there is a 
need for debt sources of financing which are municipal obligations and long – term loans. 
But, the limitation about debt sources of financing is that local self – government units 
can borrow in the current year maximum 20% of budget revenues minus grants and 
transfers of the last year. 
When local public sector has debt restriction, public – private partnership is becoming a 
reasonable solution for financing the delivery of local public services. In Republic of 
Croatia is high share of debt in local public revenues and public – private partnership can 
represent a valuable solution for financing local public needs. In public – private 
 58 
 
partnership risk is divided between private and public sector, there is higher efficiency of 
the project and better service is provided. 
So, the recomandation is to join with private sector when local public sector can’t find 
budget sources or charges paid by the users, to finish capital infrastructure projects and if 
it is in a debt restriction (can’t borrow debt sources that exceed 20% of last year budget 
revenues minus grants and transfers). 
In the next chapter it will be described the experiences of selected countries: EU member 
states, USA, transition countrirs, as New EU member states, and Croatia in financing local 
public investments, especially using models of public – private partnership. It will be also 
described the impact of local public investments on regional development. 
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3.1 THE EXPERIENCE OF SELECTED EU MEMBER 
 
In this chapter it will be described experiences of selected European Union member 
countries which are Netherlands, United Kingdom and Ireland. These countries were 
chosen for the following reasons: United Kingdom, due to the statistics of 
PricewaterhouseCoopers (2004), has in all sectors substantial number of closed projects 
and majority of them are in operation and according to this has a lot of experience in 
public – private partnerships; Ireland because it’s experience in waste water sector (which 
is interested for comparation with financing in the case study) and Netherlands because 
it’s negative experience in building and financing Wijkertunnel Randstad. 
 
3.1.1 MODELS OF PUBLIC-PRIVATE PARTNERSHIPS IN THE EUROPEAN UNION 
In a public – private partnership, as a contractual agreement, the private operator 
commits to provide public services that have traditionally been supplied or financed by 
public institutions. The main justification for the adoption of public – private partnerships 
is the possibility to exploit the management qualifications and the efficiency of the private 
sector without giving up quality standards of outputs, thanks to appropriate control 
mechanisms from the public party. In the end the main principle of public – private 
partnership lies in the risk allocation between the two parties. Public – private partnership 
generate value improvements because it produces/achives the following advantages 
(Renda, Schrefler, 2006): 
 Reduced life-cycle costs; 
 More efficient allocation of risk; 
 Faster implementation; 
 Improved service quality; and 
 Additional revenue. 
A short overview of the main types of public – private partnership listed by European 
Commission is illustrated below (Renda, Schrefler, 2006). 
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 Service contracts are agreements between a public agency and the private 
sector suited for short-term operational requirements. It is a very limited form 
of public – private partnership where the private entity procures, operates and 
maintains an asset for a short period of time. Public sector is responsible for 
management and investments, and bears the financial risk and residual value 
risk. Service contracts are commonly used for toll collection services, for the 
provision and maintenance of vehicles or other technical activities. 
 
 Operation and management contracts are agreements in which the 
responsibility for asset operation and management is passed on to the private 
sector. The private entity is remunerated on a fixed fee basis or on an 
incentive basis with premiums linked to specific performance target. The 
public party bears the investment risk and the financial risk. This type of 
agreement is used to stimulate greater private participation in service delivery 
by setting the conditions for a greater involvement of the private sector in a 
secondary stage. 
 
 In Leasing agreements the private party purchases the income streams 
generated by publicly owned assets in exchange for a fixed lease payment 
and the obligation to operate and maintain the asset. The commercial risk and 
the demand risk are transferred to private sector which has an incentive to 
achive operational efficiency. The public sector bears construction risk, 
financing risk and risk related to capital improvements. Leasing is suited for 
infrastructures that generate independent revenue streams like public 
transport. 
 
 Turnkey procurement or Build – Operate – Transfer (BOT) is an 
integrated type of partnership in which the private party bears the 
responsibility of designing, constructing and operating the asset. This scheme 
obliges the private sector to take into account the cost of operating the asset 
during the design and operation phase and therefore stimulates a better 
planning and management of the service itself. The public party bears the 
financial risk and relinquishes its control on important phases of the life-cycle 
of the asset. The ownwership of the asset generally remains with the public 
party. The scheme Build – Operate – Transfer is considered to be suited 
for water and waste projects, and can be declined in a number of variants 




 In Design – Build – Finance – Operate (DBFO) schemes, the private 
partner designs the service or the asset according to the requirements set by 
the public entity, ensures and finances the construction/implementation of the 
asset/service following the design phase, and finally operates the facility. At 
the end the service or asset can be granted back to the public sector under 
the terms of the original public – private partnership agreement. The most 
common model is the DBFO concession where the private investor designs, 
finances, constructs and operates revenue – generating infrastructure in 
exchange for the right to collect the revenues for a specified period of time, 
generally for 25-30 years. Ownership of the asset remains with the public 
sector. This model is suited for roads, water and waste projects and for 
services where user charges can be applied. 
 









Source: International Monetary Fund (2004, pg. 8). 
For conclusion, from the experience of European Union countries, the private sector is a 
better manager of construction and quality standard risk, while the public sector better 






3.1.2 EXAMPLES OF LOCAL INVESTMENTS PROJECTS IN SELECTED EU STATES  
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In Europe joint public – private ownership enterprises have a long history. The most 
famous example in Germany is Volkswagen. The ownership structure is following: the 
government – 20%, the state of Lower Saxony – 20% and private shareholders – 60%. 
State holding companies are frequent in many European countries like Italy, Great Britain 
and France. The most used public – private partnership models are BOT contracts as a 
technique to finance, construct, operate and maintain economic infrastructure (Akintoye, 
2003.).  
In France, two companies are international leaders in the privatization of water 
infrastructure: the Compagnie Generale des Eaux and the Lyonnaise des Eaux. The 
involvement of private sector in capital infrastructure projects in France is taking various 
forms from BOT model to management service contract. The public sector entity has a 
clear interest to transfer the burden of building and operating the facility to the private 
company. Public sector entities control the quality and costs of services in order to satisfy 
these concerns which are known as a Concession contract. 
BOT model was first used in Portugal in the mid 1970s and later was accepted as an 
alternative way of securing private sector involvement in infrastructure projects. 
In Netherlands, public – private partnership models are mentioned in 1986 in the context 
of a planned rationalization of government services (Akintoye, 2003.). Since then, public – 
private partnership models have provided the government with a means of reducing the 
financing deficit, while providing private investment companies with new markets. The 
most known public – private partnership projects in Netherlands are: the tunnel under the 
river Noord, Parkeerschap Den Bosch, Parking Amsterdam, the Betuwe railway, high – 
speed tracks and many others. The public – private partnership models in Nethertlands 
are playing a role in city revitalization projects. For example, a joint venture agreement 
between local government of Nijmegen and ING Real Estate Development has a goal the 
completion of the Marienburg – project and the disposal of the common real estate. In 
Netherlands besides setting up policy frameworks, central government has also selected 
PPP pilot projects to supplement already existing PPP projects set up by local authorities. 
To this end it has chosen more than 30 promising, attractive, large-scale projects whose 
funding has moreover largely been secured and which have been approved by parliament. 
Here is an example of public – private partnership in Netherlands (IMF, 2004.). It is about 
project Wijkertunnel Randstad. This project was launched in 1991 to reduce traffic 
congestion and car accidents by constructing a tunnel in the densely populated area of 
the Randstad. The main criteria for selection of the bidder were: financial liquidity, 
experience with major tunnel construction programmes and the most onomically 
advantageous bid. The last criteria however could not be tested competitively because the 
ING BANK was the only bidder. 
The chosen contract is BOT Concession between the National Transportation Department 
and the ING Bank signed on 30 years. In this public – private partnership the private 
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party which is ING Bank design and construction risks. The ING BANK was granted an EIB 
loan of around 93 millions of Euro.  
As the demand risk remained with the public party, costs to the State rose dramatically, 
since  maximum revenues had not been capped. So, this public – private partnership 
become more expensive than the public intervention alternative. Public – private 
partnership may create insurmountable problems for the whole duration of the contract 
when there is no demand risk to the private party. Lack of sufficient understanding of 
public – private partnerships and of a robust assessment of the project’s value for money 
created a significant financial burden for the State that could have been avoided through 
a better tendering and evaluation of the public – private partnership contract itself. 
 
Figure 3: Public – private partnership structure of Wijkertunnel Randstad 
 
Source: Atkins (2005, pg. 127). 
 
The project is generally considered as having major structural deficiencies. It is interesting 
to note the major changes that have been implemented in the Netherlands and which 
now drive the development of new PPP projects.  
Here are lessons learned from experience of choice of the public – private partnership 
model and from experience of success or failure of capital infrastructure projects (Atkins, 
2005): 
 While the project partly transferred design and construction risk to the private 
party, demand risk remained with the public party and resulted in substantial costs 
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to the State as maximum revenues were not capped. Additionally no provision was 
made for including project life cycle costs in the contract; 
 The inclusion of (potential) private partners during the preparation and planning of 
a PPP can harness the problem solving potential of the private sector and PPP 
models. However this should in no way negate the need for the public party to 
have a clear strategy, detailed understanding of its needs, objectives, technical 
and financial details of a PPP approach; and a competitive tendering process; 
 The development of a national PPP competence centre is an advantage for the 
development and application of analytical methodology, development of national 
know-how, provision of assistance to local authorities; 
 The project clearly demonstrates that project costs and value for money are 
affected by the effectiveness of the procurement process in identifying the most 
cost effective solution. The public party should clearly identify and search the 
financial and economic case for a PPP model and compar it to traditional financing 
public sector methods. It should be selected a PPP only if clearly provides better 
value for money should option be (this is the practice in most EU Member States). 
Similarly the individual bids of the private sector should also be subjected to 
comparison to clearly identify the costs and benefits of each. As stated above such 
analysis requires the development of skills and know how at a national level 
together with standardised methodology; 
 A modified toll model for public-private tunnel projects can be more expensive for 
the taxpayer than a public solution if PPP experiences are missing in transportation 
projects;  
 There is a restricted number of potential private partners able to undertake major 
infrastructure projects in Netherlands. As a result the project structure needs to be 
tailored accordingly. General opinion in the Netherlands suggests that such a 
project would not be repeated with such model of public – private partnership 
given the overly generous terms accorded to the private party in an attempt to 
attract the required financing. 
 
In experience of Netherlands is described a negative example of financing public 
infrastructure project with models of public – pivate partnership. Public – pivate 
partnership models are chosen to make public infrastructure projects less expensive. In 
the described case of Wijkertunnel Randstad the situation was opposite: public – private 
partnership became more expensive then the alternative of traditional financing. 
Although public – private partnership brings better know – how and has clearlier 
objectives, it should be chosen only if it provides better value for money. Netherland has 
a lot of experience in financing projects with public – private partnership models 
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especially in the field of heavy railway, roads and water and wastewater (including solid 
waste) where are many procured projects and some projects are closed. In the field of 
schools in Netherlands, projects are in procurement. In the other fields are ongoing 
discussions for public – private partnership models. Of many succesfull projects in 
Netherlands, in this paper work was described a Wijkertunnel Randstad project as a 
negative example of using public – private partnership. From that experience, Netherlands 
should learn that before going in such investments, it should be made better technical 
and financial analysis, better tendering process and comparation between traditional and 
public – private partnership approach and then chose the better one. 
 
Another example of public – private partnership is Dublin Region Waste Water Scheme in 
Ireland which was launched within the Water Services Investment Programme 2000-2006 
to attract the best technology and expertise available in the market and to increase 
economic and environmental efficiency in treating waste water produced by domestic and 
commercial consumers. This contract was set as a DBO contract between the Dublin 
Municipality, the Water Authority and a Private International Consortium. The risk is 
mostly allocated to the private sector which bears maintenance and operation costs. The 
public sector provides financing and retains the ownership of the asset. The contractor is 
paid through tarrifs based on non – domestic consumers at a sufficient level to cover both 
capital and operating costs. The private sector has a duty to maintain the treatment plant 
and to cover its operating costs for twenty years. At the same time, the private sector to 
obtain some profit, has to increase efficiency by reducing both operating and 
maintenance costs (Renda, Schrefler, 2006). 
In Ireland a project which has achived its objective was described: greather economic and 
environmental efficiency in treating waste water and risk mostly allocated on the private 
sector. Ireland in the sector of roads and water/wastewater has a lot of closed projects 
financed by public – private partnerships. In the sector of housing, health&hospitals and 
light railway Ireland has many procured projects and some projects are already closed 
and in sector of central accommodation discussions for the projects are ongoing. 
In United Kingdom public – private partnership is defined as Government’s strategy for 
delivering modern, high quality services and promoting United Kingdom’s 
competitiveness. PFI is the main model of public – private partnerships in the UK NHS. 
The goal of NHS is providing high quality clinical care to patients. Public – private 
partnership is involved in NHS because of exploring the full range of private sector 
management, commercial and creative skills and not only for financing capital 
investments. 
In major PFI schemes (which are typically DBFO) the NHS is paying annually for the use 
of privately owned facilities over a primary concession period of 25-40 years. The private 
entity in public – private partnership is responsible for: 
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 Designing the facilities 
 Building the facilities 
 Financing the capital costs and  
 Operating the facilities. 
All PFI models (due to NHS rules) have to demonstrate value for money for expenditure 
by the public sector. This goal can be achived if the private sector takes responsibility for 
risks which otherwise would be borne by the public sector and through cost – effective 
management by the private sector. 
PFI models in education sector involve the design, building, financing and operation of a 
package of services for a single school and/or the maintenance of a number or all school 
buildings. The main difference of PFI financing  from traditional financing is that PFI 
requires Local Education Authorities to specify outputs as opposed to inputs. This enables 
the private sector to develop innovative and cost effective solutions within the public 
sector. In 1998 The New Deal for Schools gave further support for PFI projects. This 
school public – private partnership projects involve buying asset – related services for 
schools from the private sector. In this arrangement the contractor provides and operates 
these assets and is able to generate an income from them. 
The United Kingdom was one of the first countries to introduce the concept of public-
private partnerships. Some of the most successful partnerships have been in the transport 
sector. One of many experiences of public – private partnership in United Kingdom in the 
transport sector is London Underground. The public sector body that is responsible for 
operating and maintaining the metro system in London is London Underground Limited. 
In 1997 London Underground Limited was separated into one operating company and 
three infrastructure companies, each responsible for three lines. The assets of Jubilee, 
Northern and Piccadilly lines were transferred to Tube Lines Holdings, a company co - 
owned by Bechtel, Jarvis and Amey. The other two line groupings (Bakerloo, Central and 
Victoria and Sub – Surface Lines of District, Central and Metropolitan) were transferred to 
Metronet. This public – private partnership involves £ 37, 7 bn of investment over thirty 
years and £4, 6 bn of private funding. In the next figure it is shown responsibilities and 






Figure 4.: Responsibilities and funding flows under public – private partnership
 
 
Source: C&AG’s Report (Session 2003–04) 
Except transportation sector there are lots of examples in water industry using public – 
private partnership. The global water industry is currently in a period of unprecedented 
change, driven by a growing demand for water and a need for substantial investment in 
new technology and improved water infrastructure. The scale of these investments, 
combined with the need to introduce new technologies and skills, provide a significant 
incentive for the UK to make use of private sector skills and finance to satisfy the 
requirements of the European Union. 
Below are examples of projects that have been taken forward and the savings that have 





Table  3: Wastewater Treatment Projects in Scotland 
Wastewater Treatment 
t  
PSC SoSurceCost PFI Cost Estimated Saving 
Source: Atkins (2005, pg. 48). 
Sources of income of wastewater treatment projects in Scotland included (Atkins, 2005): 
 Revenue from consumer charges, 
 Scottish Executive authorised borrowing (External Finance Limits), 
 Funding from EU Structural Funds, 
 Public - private partnerships. 
 
One of the most succesfull public – private partnership projects is Stirling Water. 
Stirling Water is taking over five wastewater treatment plants (WWTP) from East of 
Scotland Water, in West Lothian and Edinburgh, some £100M was invested in upgrading 
the works. Stirling Water is a consortium, which includes three private companies: 
 Thames Water (49%) 
 M J Gleeson (41%) 
 Montgomery Watson (10%) 
Stirling Water is responsible for designing, building; operating and maintaining improved 
treatment facilities. The consortium arranged the financing of the scheme and won the 
Project Finance Award for ‘European Water Deal of 1999’. Treated sludge from the works 
is now being recycled for use in agriculture and, as a result of the investment, radical 
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improvements have been made to the quality of discharged wastewater. The completed 
works have been successfully handed over to the operator, Thames Water International, 
who will operate the works for a 30-year concession period. 
The Almond Valley and Seafield project was the biggest Private Finance Initiative (PFI) 
contract awarded in the UK water and wastewater industry at the time. The project has a 
value of £105 million and serves a population of 585,000 (rising to 685,000), and ha san 
an operating duration of 30 years. 
The most common forms of Public Private Partnership which are used in UK are DBFO 
contracts. National Audit Office identifies overall savings of 12% on the first four DBFO 
roads projects in England and a saving of 8% on the A74 (M)/M74 scheme in Scotland. 
Construction Industry Council suggests an overall cost saving of between 10% and 20% 
on the first nine DBFO roads projects in Great Britain (Atkins, 2005). 
United Kingdom is having the longest and most substantial experience of public – private 
partnerships, because in all fields are substantial number of closed projects and majority 
of them are in operation. Because of that, United Kingdom was chosen and it experience 
has been described in this chapter, especially transport sector and water and wastewater 
treatment projects. United Kingdom achived efficiency savings when public – private 
partnerships were well executed like in above described London Underground. With that 
project were improved services, value for money and risk was allocated to the private 
sector too. 
In Scotland in wastewater sector, it is estimated that the partnership will bring even 42% 
of cost savings. As United Kingdom proved that it is using public – private partnerships for 
right reasons like: value for money, affordability, public sector comparators etc., it should 
keep going it and should moving to strengthen institutional frameworks. 
The European Investment Bank (EIB, 2004) reports that, by 2004, the United Kingdom 
had 650 projects out of which 400 were in operation. Total capital expenditure was GBP 
48 billion or approximately 12% of total annual capital expenditure (KPMG, 2007). 
 
3.2 EXPERIENCES FROM THE USA 
 
In the USA there is an increased interest for models of public – private partnership, 
especially at the county and municipal level. The public services which are most 
commonly contracted out in the USA are solid waste disposal, street construction, 
management and operating of facilities, building repair, ambulance services, vehicle repair 
and maintenance, architectural and engineering services and legal counsel. 
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Leading companies in the USA are beginning to be involved in the social sector: public 
schools, welfare – to – work programmes and inner city redevelopment. Some examples 
are Bell Atlantic providing computer networks in Union City schools, Marriott International 
refining its training programme and the Bank of Boston launching the Community Bank 
programme. 
Using models like lease – purchase financing and design – build construction a lot of 
correctional facilities had been financed and built (Bloomfield et al., 1998.). Hundreds of 
thousands of housing units have been developed as a result of public – private 
partnerships in the USA, like public – housing properties that are individually managed by 
private companies as market rate housing, while retaining the social responsibilities of the 
public sector. 
The United States of America has many experiences in financing local public investments 
with models of public – private partnership. Below it will be described four projects with 
their financing models: Oregon Wastewater Treatment Plant in Gresham, New York 
Avenue Metro Station in Washington DC, National Inter-Agency Biodefense Campus in 
Maryland and Indianapolis Wastewater Treatment and Storm Water Management Services 
in Indiana. 
In Oregon Wastewater Treatment Plant, partner from public sector is the City of 
Gresham. The private sector partner is Veolia Water North America. The firm is the 
leading provider of comprehensive water and wastewater services to municipal and 
industrial customers. It provides services including the design, construction and operation 
of water and wastewater treatment facilities and systems. The City Council approved a 
seven-year contract which includes a payment of $21 million to Veolia Water for the 
management and operation of the treatment plant. Veolia Water’s improvements to the 
plant have saved the City $18,000 to $20,000 per month in utility payments. 
Those served by the plant, including Gresham residents and those living in surrounding 
communities, pay a flat fee of $24.09 per month for wastewater services (March 2009 
rate). In June 2008, the City Council passed an ordinance increasing wastewater rates by 
$0.95 per month throughout 2009. This rate is still one of the lowest in Oregon. 
Veolia’s contract with the City includes the following conditions:  
1) operation and management of a 20 million gallons per day treatment plant;  
2) management of a beneficial bio-solids programme;  
3) analysis of the industrial pretreatment programme;  
4) operation of a cogeneration plant;  
5) provision of laboratory services; and  
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6) operation of nine lift stations. 
Maintenance schedules have changed and will lower capital maintenance and replacement 
costs between 15 and 25 percent over the life of the contract. 
Veolia Water’s experience in asset management and performance benchmarking has lead 
to the success of this public-private partnership. Its innovative preventative maintenance 
scheduling has increased overall efficiency. The cogeneration plant is able to produce 
enough energy that utility bills have decreased by almost $20,000 per month. Compliance 
with NPDES is at 99.8 percent. Through the partnership, the City of Gresham has 
continued to be one of  
Oregon’s few Green Power Communities. 
 
The public sector partners for project New York Avenue Metro Station were the 
District of Columbia government, the U.S. federal government and the Washington 
Metropolitan Area Transit Authority (WMATA). The private sector partner was Action 29-
New York Avenue Metro Station Corporation (Action 29 Corporation, a non-profit 
organization who was incorporated to leverage private investment for the New York 
Avenue Metro station and with the opening of the station, Action 29 was dissolved). 
The New York Avenue station was to aid revitalization and development through improved 
transportation access. The project needed to overcome the budget constraints of the 
District, creating the necessity for a non-traditional financing approach. 
The construction of the new station collected $110 million in funds from the private and 
public sectors. The financial commitments included the following: 
 $35 million in private funds from area businesses, including $10 million in land; 
amortized over 30 years  
 $44 million from the District of Columbia  
 $31 million from the federal government, including $6 million for the construction 
of a portion of the Metropolitan Branch Trail  
Stakeholders committed to these funds between 1998 and 2000. Private funds were 
leveraged with Action 29 Corporation’s findings that such an investment would create 
5000 new jobs and $1 billion in new public and private investment and development. 
Assessed valuation of the 35-block area increased from $535 million in 2001 to $2.3 
billion in 2007. Over 15,000 jobs have been created since 1998 with $1.1 billion in private 
investment. This increase in property values (300 percent between 2001 and 2007) has 
attracted further real estate development and residents with higher purchasing power, 
which has reduced the number of affordable housing options for some would-be 
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residents. the public sector supplied nearly two-thirds of this project’s funding. Had a 
more intensive market research study been conducted, it is likely the private sector would 
have been asked to contribute a larger portion of the funding. 
 
The public sector partners in the project National Inter-Agency Biodefense Campus 
(NIBC) are Fort Detrick and the US Army Corps of Engineers (USACE). Fort Detrick is a 
U.S. Army Medical Command installation, which provides command and control of the 
Army’s fixed-facility medical, dental and veterinary treatment facilities as well as 
preventive care, medical research and development. 
The private sector team, made of Keenan Development Associates and Chevron Energy 
Solutions, formed Keenan Fort Detrick Energy LLC to design, construct, operate and 
maintain the Central Utility Plant (CUP) at Fort Detrick’s NIBC. Ten teams were competing 
and these companies were selected out. Chevron Energy Solutions carried out design and 
construction of the CUP; the company will operate the plant over the lifetime of the 
contract. Keenan Development owns the plant and leases the land upon which it sits from 
Fort Detrick. 
The U.S. Army Corps of Engineers (USACE) created the Enhanced Use Leasing program 
(EUL), which allows the USACE to work with the private and public sectors to undertake 
land lease agreements for the development of project on military installations. The CUP 
with value of $105 million was financed through the issuance of a 25-year private revenue 
bond. In lieu of rent, the Army receives in-kind consideration equal to the fair market 
value of the leased assets in the form of capital improvements and other services on Fort 
Detrick. Bondholders recoup their investment through the payments the Army makes on 
behalf of itself and NIBC tenants for the power, chilled water and steam they receive from 
the CUP. 
The next described project is Indianapolis Wastewater Treatment and Storm 
Water Management Services which has partner from public sector the City of 
Indianapolis and partner from private sector United Water which will be responsible for 
operation and maintenance of the City’s wastewater management and treatment system. 
United Water is specialized in water and wastewater treatment, municipal solutions and 
innovative treatment technology and serves seven million people nationwide. 
The most recently negotiated contract (effective 2007) states that the City will pay United 
Water $ 28.310.524 each year of the contract plus an additional adjustment factor based 
on CPI and ECI changes for full operation and maintenance of the system. For the full 
operation and maintenance of the Indianapolis wastewater and storm water systems, 
United Water is tasked with the collection, treatment, disposal and discharge of water to 
the City and surrounding region. This shall be conducted in compliance with all city, state 
and federal laws. 
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All mentioned projects are The National Council for public – private partnership award 
winners in 2008. 
In the USA there is an increased interest in public – private partnership as a method for 
procuring public assets across the world and is one of the leading countries in 
implementing it. In before described projects USA can chose the models of public – 
private partnership when they lead to better value for money and provide an appropriate 
enabling environment such as public investment planning, laws and institutions, when 
they increase employment (New York Avenue Station), when their innovative 
maintenance scheduling can increase efficiency (Oregon Wastewater Treatment Plant), 
better know-how (private sector partners) and sharing the risk. 
If all these components are satisfied, the project has economic, financial and 
environmental sustainability and has better perspective in the future. 
 
 
3.3  EXPERIENCES FROM SELECTED TRANSITION COUNTRIES 
 
In this chapter is described the experience of Czech Republic, Hungary, Poland and 
Romania as transition countries and New Member States in the European Union. There 
are doubts that these countries have dedicated sufficient resources to the preparation of 
projects in traditionally procured and public – private partnership projects. 
Czech Republic, Hungary and Poland are here described as transition countries with most 
discussions ongoing for the projects, as well as projects in procurement. Romania is one 
of the freshest New Member States of European Union and has a lot of upcoming projects 
which are expected to be financed by models of public – private partnership. 
 
3.3.1 INFRASTRUCTURE PROJECTS IN THE CZECH REPUBLIC 
The public – private partnership in the Czech Republic has been used in the operation and 
maintenance of services such as: 
 Distribution companies: water-stations, sewerage 
 Regional companies providing public service: 
- waste dumps, 
- incinerating plants, 
- refuse collecting, 
 75 
 
- waste treatment plants, 
- public transport, 
- street lighting etc. 
SMVak was originally a state owned enterprise responsible for the North Moravia Region 
in the Czech Republic, which includes Karvina. In 1991 SMVaK was privatised together 
with similar enterprises in the other regions. The privatisation process consisted in SMVak 
being converted into a stock company, whose shares (92%) were distributed free of 
charge among the cities and municipalities of the region according to number of 
inhabitants (Atkins, 2005). The remaining 8% were transferred to individuals and 
privatisation funds. In 1999 all municipalities sold their shares to private companies and 
investors and most is held by British and French water companies. 
 
Figure 5: Public – private partnership structure of Karwina Sewerage 
 
 
Source: Atkins (2005, pg. 153). 
 
In this case after the privatisation took place was considered an EU grant ISPA. The PPP 
model considers a lease/operation contract, which combines elements of lease and 
concession. The grant was requested to extend the sewerage network system by the 
Karvina Municipality. With the ISPA were financed assets which will be owned by the 
Municipality, and will be leased to SMVaK, which will also operate them. SMVaK will pay 
an annual rent for the assets, calculated as the difference between revenues from 
costumer charges and cost related to the water connection. In case of revenue exceeding 




Here are explained lessons learned from Czech Republic experience of financing local 
infrastructure projects: 
 
 The lease/operation contract requires well-designed monitoring and performance 
measurement systems, payment mechanisms and sanctions to encourage and 
even reward improved operational efficiency. The public partner is, in the normal 
situation, outsourcing the operational activities but retains the responsibility. The 
public partner must have on a permanent basis the necessary information and 
means to ensure that satisfactory operation is maintained and that remedial steps 
can be taken in case of deficiencies. 
 The key difference between public private partnerships and conventional public 
procurement is the transfer of appropriate risk to the private partner.  
 The chance of extra undue benefits as result of an ISPA grant is reduced through 
an appropriate treatment of risk transfer and operating efficiency gains in the 
contract. 
Potential areas for PPP use in the future, once such framework is in place include (Atkins, 
2005): 
- Hospitals 
- Highways: e.g. Katowice - Brno, Brno - Vienna, Prague   City 
Bypass; 
- Railways: Speedway to Prague airport, electrification of Brno – 
Nuremberg line, 
- Upgrade of Katowice - Breclav; 
- Airports – management and operation of Prague & Brno airports; 
- Subway Line D in Prague. 
 
In the Czech Republic there are many ongoing and upcoming projects financed on base 






Table 4: Ongoing and upcoming public – private partnership projects in the Czech 
Republic 
 




Generic approval process for public – private partnership in the Czech Republic is 
(PricewaterhouseCoopers, 2008): 
 Developed concession projects (outline business cases) need to be approved 
before a tender is launched by the: 
 Central Government (in case of governmental/ministries projects), 
 City Councils/Regional Councils (in case of municipal/regional projects); 
 The same applies to concession agreement approvals (during commercial closing); 
 Each concession contract needs to receive a formal expert opinion by the Ministry 
of Finance, assessing the overall financial impacts on the public – private 
partnership procurer and the country. 
Legal/regulatory framework for public – private partnership in Czech Republic is 
(PricewaterhouseCoopers, 2008): 
 Public – private partnership specific legislation is already adopted; 
 Relevant EU Directives are transposed; 
 Concession Act and Public ProcurementAcr have been in force since June 2006. 
The public – private partnership centre within the Ministry of Finance in Czech Republic 
(PricewaterhouseCoopers, 2008): 
 Acts as a knowledge centre to share best practice with other public sector bodies 
and 
 Assists in organizing the pre-tender stage for the main advisors. 
Public – private partnership association aimed to re-group private companies and to 
provide opinions and commentaries on new bills/directives and serve as a think-tank in 
the identification of new public – private partnership fields. 
The Czech Republic was one of the countries that have been combining sources of 
financing: models of public – private partnerships with EU grants. With such financing the 
Czech Republic was ensuring full compatibility between public – private partnership 
arrangements and Aid from EU funds. The Municipality of Karvina had for objective: the 
extension of sewerage and the best solution was an ISPA grant and by this was ensured 
the best use of grant financing. By chosing one of the models of public – private 
partnership was ensured open market access and competition. But, if privately held 
SMVak could realized profit (as the difference between revenues from customer charges 
and costs related to water connection), there were no need to sell the shares of SMVak to 
French and British companies, but the company should remained as municipality owned 
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company. With that it would be protected public interest. If there is encured the right 
level of grant contribution, there is often no need for models and techniques of public – 
private partnership. 
 
3.3.2 INFRASTRUCTURE PROJECTS IN HUNGARY 
Generic approval process for public – private partnership in Hungary is 
(PricewaterhouseCoopers, 2008): 
 As a result of merging the public – private partnership centre as part of a number 
of ministries, currently the key roles in governing public – private partnerships rest 
within relevant areas in various ministries; 
 The Act on Public Finances states that Parliament’s approval is required for any 
public commitment over €200 m and Government approval is required for any 
commitment between €40-200 m. 
Legal/regulatory framework for public – private partnership in Hungary is 
(PricewaterhouseCoopers, 2008): 
 There is no special public – private partnership legislation, but relevant acts and 
decrees have been amended to facilitate and regulate the use of public – private 
partnership structures; 
 Relevant EU directives are transposed into Hungarian law; 
 The most relevant pieces of legislations are: 
 The Act of Public Procurement 
 The Act on Public Finances 
 The Act of Concessions 
 The State Audit office regulary monitors the use of public – private partnership 
structures, general future commitments, and monitors the progress on specific 
projects. 
 
Below are described two examples of public - private partnership in waste management: 
joint venture with majority control by the foreign investor. Debrecen founded its joint 
venture with ASA through direct negotiation. Szolnok’s approach to privatisation is an 




Table 5: Examples of public – private partnership in Hungary 
 
Source: Atkins (2005, pg. 109). 
In Szolnok, the company realises its entire revenue from tariffs and fees, which are 
directly collected. The municipality determines the fees, and the households pay to the 
municipality, while the municipality pays the service company on some other basis, e.g. a 
formula related to the number of inhabitants served. Rethman’s case demonstrates that it 
is possible to operate MSWM in a financially viable and selffinancing manner based on 
direct client relationship with the customers. 
ASA’s experience in Debrecen has been altogether different from Rethman's case in 
Debrecen. The contract was based on the principle that would cover investment and a 
return on capital over the five-year period (from 1991 to 1996). AKSD was to receive 
escalating lump sum fees for the core service of collection, transport, and disposal of 
household waste. According to the agreed formula, the lump-sum fee in the last year was 
to be five-fold the fee in the first year. The expectations of rising incomes and revenues 
did not materialize. AKSD reduced its fee for the last years of the original contract, and 
starting in 1997, the parties agreed to adjust annually the lump-sum fee for inflation and 
other factors. 
Next figure, as described above, shows the model of public – private partnership in 










Figure 6: The public – private partnership structure in Debrecen and Szolnok 
 
 
Source: Atkins (2005, pg. 110). 
In Hungary, like in the Czech Republic there are also many ongoing and upcoming 
projects financed on base on public – private partnership models (Table 6). 
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Table 6: Ongoing and upcoming public – private partnership projects in Hungary 
 
Source: PricewaterhouseCoopers (2008, pg. 13). 
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From the Hungarian experience with PPPs, particularly in the road sector the following 
conclusions could be drawn (Atkins, 2005): 
 Direct negotiations and competitive tendering can both result in a positive 
outcome, but a professionally conducted competitive tendering process has major 
advantages, including possible long term cost savings; 
 Pricing and risk sharing can be resolved in different ways, but it is risky to base 
contracts on loosely founded expectations regarding income growth. 
 The M5 experience highlights the importance of an appropriate allocation of risks 
between the public and private sectors and the critical requirement for avoiding 
the transfer of unmitigated traffic risk to private sector investors and their lenders. 
This is especially important in transport corridors without previous experience of 
tolling. 
 The early operating experience of the M5 illustrates the difficulties, which even the 
most experienced traffic forecasters have, in arriving at dependable forecasts of 
toll acceptance by drivers in a traffic corridor with no prior experience of tolling. 
 Given the inherent uncertainty of traffic forecasts in such situations, the 
Government commitment to support, through making arrangements, such as the 
revenue deficiency facility, were critical in ensuring the financial existence and 
viability of some Projects and in avoiding the risk premia, which lenders and 
investors would otherwise require. 
 Experienced technical, traffic, financial and legal advisers were important to both 
the Government and private sectors in order to achieve a satisfactory allocation of 
risk and an appropriate revenue support mechanism. 
 The financial viability of capital-intensive projects is dependent on achieving loan 
maturities of acceptable length. The loan maturity available to borrowers in 
Hungary has substantially increased in Hungary as a result of Hungary’s improved 
economic position and EU accession status. IFIs played critically important roles in 
enabling the necessary loan maturities to be achieved. 
 Notwithstanding the high economic and political priority of some Projects, the 
viability of the PPP were often undermined by underlying economics, which in 
practice does not bear out the optimistic traffic forecasts at the time of decision to 
build schemes. 
 The M1-M15 Project has established itself as a benchmark of the dangers to which 
project participants are exposed when traffic risk on a Greenfield project is 
transferred to private sector participants without mitigation or contingent support. 
 84 
 
 There is a wide variety of different commercial structures (availability charges, 
shadow tolls, etc.) that need to be explored as part of projects financial feasibility 
studies (business case), which need to be explored. 
 A defaulting private sector concession can lead to re-nationalisation. 
 
The Hungarian experience in chosing types of public – private partnerships is described 
through two examples: Szolnok and Debrecen. The difference between direct negotiation 
and competitive tendering process (like in Szolnok) is that competitive tendering process 
is ensuring open market access and competition. Hungary took public – private 
partnership to allocate the risk on public and private sector and to ensure better value for 
money. For the municipality is better that the company collects directly fees from the 
population then that they have to pay to the company a lump sum fee based on 
predeterminated formula because if the lum sum fee is higher then the collected fee it 
should be adjusted or replaced from other funds. 
Hungary has many experience in financing infrastructure projects with public – private 
partnership like in sector of roads, schools and water/wastewater where it has many 
procured projects and in the field of health, prisons and sport has many projects in 
procurement. 
 
3.3.3  INFRASTRUCTURE PROJECTS IN POLAND 
Generic approval process for public – private partnership in Poland is 
(PricewaterhouseCoopers, 2008): 
 Approval from the Minister of Finance is required to conclude a public – private 
partnership agreement if the project is subsidized by the state; 
 Motorway concession projects require the approval by the Minister of Transport; 
 Motorway public – private partnership projects fall under specific legislation 
(motorway Act for Tolled Motorways), enacted in 1994/1995. 
Legal/regulatory framework for public – private partnership in Poland is 
(PricewaterhouseCoopers, 2008): 
 Public – private partnership specific legislation was adopted in 2006, however 
amendments are currently being considered. 
 Relevant EU directives are transposed into Polish law. 
 There is a draft Concessions Act prepared by the Ministry of Infrastructure. A 
separate act is in force which regulates financing of the roads concessions. 
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 There is no public – private partnership centre, but is in the process of 
establishment. 
In the table below are described ongoing and upcoming public – private partnership 
projects in Poland. 
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Source: PricewaterhouseCoopers (2008, pg. 15). 
 
Poland has many ongoing and upcoming public – private partnership projects in the field 
of roads, urban railways and airports. The country has realized an economic growth of 
over 5%. It is an attractive investment destination for low labour costs and easy access to 
workforce. The main finance source for building infrastructure are EU funds (Structural 








3.3.4 INFRASTRUCTURE PROJECTS IN ROMANIA 
Generic approval process for public – private partnership in Romania is 
(PricewaterhouseCoopers, 2008): 
 Approval required by relevant state institution or public authority at central, 
regional or local level in accordance with the public procurement law; 
 Regulations and monitoring carried out by the National Authority for Regulating 
and Monitoring Public Procurement. 
Legal/regulatory framework for public – private partnership in Romania is 
(PricewaterhouseCoopers, 2008): 
 Public – private partnerships are regarded as concession contracts for public works 
and services, and covered by law relating to public procurement contracts, public 
works concession contracts and services concession contracts (June 2006) and by 
secondary legislation for concessions (February 2007); 
 Relevant EU directives are transposed into Romanian law. 
The public – private partnership centre within the Ministry of Finance in Romania acts as a 
knowledge centre to share best practices and experiences with other public sector bodies 
and public authorities and promotes public – private partnership across ministries and 
municipalities. 
 
Figure 7: Public – private partnership structure of Apa Nova in Romania 
 




The Municipality of Bucharest selected the bidder Vivendi Universal. Apa Nova Bucuresti, 
was owned 85% by Vivendi Universal which has an agreement with whom it operates the 
Municipality’s water and sewerage assets for a period of 25 years, and with 16% was 
owned by City of Bucharest. Subsequent to the agreement execution, Vivendi Universal 
transferred its shares in Apa Nova, to Compagnie Generale des Eaux S.C.A. following the 
signing of the Loan Agreement.  
The water tariff was fixed at the moment of contract signature, with the agreement that it 
would be regularly adjusted. The decision to change the tariff will be made by the City 
Council.  Apa Nova is, according to the agreement, responsible for the collection of tariffs. 
To finance the project, Vivendi and the City of Bucharest applied for an EBRD loan. 
Bucharest looked for private sector participation for two main reasons: to enable the 
necessary investment in upgrading the infrastructure and to bring in the needed new 
technology, know – how, and management methods. For Vivendi Universal, as a private 
sector partner, was a strategy to develop new business. 
 
Lessons Learned (Atkins, 2005) 
 The project represents a classic PPP model employed in the European water 
sector. It foresees a degree of stability and risk / profit sharing. The “tried and 
tested” nature of the model may have been beneficial to Bucharest given the 
uncertain PPP environment still reigning in Romania at the time. 
 The PPP contract is bringing advantage to both parties. Bucharest is receiving 
reliable financing for upgrading and improving the quality of its water system. 
Additionally it is able to access the required expertise and technology and may 
also look for ard to sharing a profitable dividend. The size of the dividend or the 
ability of the operator to generate profits is directly related to performance and 
increasing efficiencies due to the price cap mechanism. This provides a degree of 
consumer protection. The private operator is expecting economic profits, which 
they are trying to obtain by improving operational efficiency and by ensuring that 
revenues from the water tariff are effectively collected. 
 There is some risk concerning revenue flows as tariff collection is the responsibility 
of the operator and the contract foresees no tariff changes in the short to medium 
term. This implies a degree of risk for the operator as operational efficiencies will 
not have an impact in the short term. 
In the table below are described ongoing and upcoming public – private partnership 













Source: PricewaterhouseCoopers (2008, pg. 17). 
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Currently, Romania is on the second place for using foreign direct investment in South – 
Eastern Europe and it has become a very attractive business destination in the region 
after reforms in tax policy. 
Until 2008 Romania did not have much experience in financing capital investments with 
models of public – private partnerships like the Czech Republic, Hungary and Poland. But, 
from 2008 Romania has had a lot of ongoing and upcoming projects financed by models 
of public – private partnership, especially in the sector of roads and airports. Above an 
example of financing water and wastewater project was described. Romania has positive 
experience from that financing because it obtained objectives with public – private 
partnership which are: need for investments, a know – how, share of risk and new 
tehnologies. Except this, Romania is facing a challenge in preparing projects to utilize the 
significant amounths of EU grants. 
 
3.3.5 FINANCING LOCAL GOVERNMENT INVESTMENT IN CROATIA 
Construction of urban infrastructure appears as a condition for creation of valid conditions 
for life in these parts. This primarily refers to (Šimović, Rogić Lugarić, 2006): 
1. urban roads construction, 
2. water supply and sewerage systems construction, 
3. plants and buildings of heat, gas and electricity infrastructure construction, 
4. buildings and facilities of public transport construction of, 
5. public land investments (parks, public lighting, etc.) 
6. plants and waste water purification facilities of and for 
precipitation drainage investments, 
7. plants and facilities for environmental protection, maintenance of cleanliness and 
municipal waste disposal investments, 
8. objects of cultural, social, health care, preschool and school infrastructure 
investments. 
 
Investments in capital objects of urban infrastructure have become an important factor in 
the development strategies of each local unit. This actually means that local government 
units, except their classical functions, have a function of ensuring funds. 
Capital construction costs of local infrastructure are extremely high and generally exceed 
fiscal capacity of local government units. 
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The funds which are necessary for financing local infrastructure cannot be ensured by 
classical borrowing from the banking sector because the budgets of many local units are 
too small to borrow money for such large and complex investments.  
Foreign experience shows that the capital investments in local infrastructure can be 
provided by different forms of public – private partnership. 
In many developed countries, especially Europe and the United States of America, 
international financial private sector has already a very important role 
in financing local public investment programs. 
 Local infrastructure was achieved using the following scale-Nephi instruments:  
(1) the emission of municipal obligations and (2) various forms of public-private 
partnership. 
3.3.5.1 The emission of municipal obligations in Croatia 
In the Republic of Croatia were issued many emissions of municipal obligations. The 
Region of Istria issued two emissions of minicipal obligations (Šimović, Rogić Lugarić, 
2006): the first in 1995, and the second in 1996. The first emission was issued to solve 
the wastewater problem of the city of Pazin and they were named eco – obligations. The 
emission was issued in the amount of two millions DEM in the value of Kuna. The issued 
obligations had character of annuity obligations with multiplied maturity and they were 
issued in the nominal value of 1.000 DEM. Maturity was 2,5 years with annual interest 
rate of 11%. The guarantor was Istarska banka bank Pula. The leader of the whole 
project was broker – Consultant Company Investco d.o.o. and Ilirija banka bank from 
Zagreb. 
The second emission the Region of Istria issued to solve a hospital debt in Pula. The 
emission was issued in the amount of 2, 8 millions DEM or 10 millions Kuna. The emission 
was issued in two series: series A in the amount of 4, 3 millions of Kuna and series B in 
the amount of 5, 7 millions Kuna. Maturity was two years for series A and three years for 
series B. The municipal obligations were issued in three denominations: 500 Kuna, 1.000 
Kuna and 10.000 Kuna and had bullet repayment of principal. 
The series A and B were issued with annual interest rate of 7 % , but the interests were 
paid  two times a year with interest rate of 3,5 % on nominal value of obligations. The 
leader of the whole project was broker – Consultant Company Investco d.o.o. 
Another emission of municipal obligations was issued by the city of Opatija in 1997 for 
financing building and reconstruction the water supply system. The emission was issued 
in the amount of 14 millions Kuna. The whole emission was bought by an agent for 
13.741.000 Kuna or 98, 15 % of nominal amount (Šimović, Rogić Lugarić, 2006). 
The city of Koprivnica issued municipal obligations in 2004 for financing capital objects in 
the city of Koprivnica. Financial sources were spent on building schools and sports 
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facilities, finishing comunal infrastructure and reconstruction of road infrastructure. The 
total amount of emission was 60 millions Kuna and they weree issued in three series, 
each for 20 millions Kuna. The interests were calculated on the basis of fixed interest rate 
of 6,5 % and were paid half – annually. Maturity was on June 29th, 2011 (Šimović, Rogić 
Lugarić, 2006). 
The city of Zagreb issued municipal obligations in 2004 which were used in financing 
construction of swimming pool and multifunctional municipal gym. The total amount of 
emission was 18, 5 millions Euros. Maturity of these municipal obligations was in 2011. 
Interests were calculated on the basis of fixed interest rate of 5, 5 % (Šimović, Rogić 
Lugarić, 2006).  
In Croatia there is still insufficient use of municipal obligations in financing capital 
infrastructure projects. There are several reasons: 
 Lack of knowledge and experience of Croatian financial experts and local 
government leaders, 
 Insufficient institutional support of central government, 
 Insufficiently developed legal framework. 
All these restrictions on the municipal obligations market are of non – objective nature 
and can be relatively easily solved. 
3.3.5.2 Public – private partnerships in Croatia 
The first example of public – private partnership is the constructing of the Istrian part of 
the Adriatic motorway – the Istrian Upsilon (Aralica, Rački, Šišinački, 2007; de Boutray, 
2001). The concession contract, as a BOT project, was signed between the Croatian 
government and BINA – ISTRA d.d., the concession company in 1995. The subject of 
concession was financing, building and operating the Adriatic motorway in the length of 
145 km (Dragonja – Pula, 80 km and Kanfanar – Pazin – Matulji, 65 km). The planned 
time of concession is 28 years, but the most 34 years. Croatia had an obligation to solve 
the location permits, land expropriation and land acquisition. The realisation of this 
project was divided in two phases. In the first phase the semi motorway Rogovići – 
Vodnjan, Matulji – Vodnjan and Kanfanar – Medaki shall be completed. In the second 
phase the full motorway profile, Dragonja – Pula and Matulji – Kanfanar will be concluded 
and the reconstruction of Učka tunnel finished. 
Concession company BINA – ISTRA was established in 1995 with the headquarters in 
Pula. The holders in the company were: Istrian motorway 17%, Bouygues 17% and BINA 




Graph 1: The owners’ structure of BINA ISTRA d.d. 
 
Source: de Boutray et al. (2001). 
 
Graph 2: The owner’s structure of BINA - FINCOM d.d. 
 
 

























In 1997 a company BINA – Istra Upravljanje i održavanje d.o.o. was established and 
BINA – ISTRA d.d. is the 100% owner. Below the structure of concession project is 
described. 
 




Source: de Boutray et al. (2001, pg.78). 
Total building costs and management costs of the concession company were 
estimated at 1.150 million od DEM according to the prices from 1994. 
Financial sources are following: 
 Advance from the Croatian government, 
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 Management subventions from the Croatian government, 
 Credits or loans from international financial institutions, 
 Export credit, 
 Commercial credits. 
 
During the building phase and operation Istrian Upsilon was financed by sources from pay 
toll, BINA – ISTRA d.d. bonds issued in 2003 and credit from Zagrebačka banka bank. 
In 1998 a concession contract (Aralica, Rački, Šišinački, 2007) with the company 
Transeuropska autocesta d.o.o. (TEA) was signed to build the Zagreb – Goričan 
motorway. In the same year a contract between TEA and Italian company Astaldi was 
signed to construct the semi motorway from Varaždin to Breznički Hum which should 
have been financed with the guarantee of World Bank.  
Nevertheless, the World Bank did not want to give guarantee as the project had no 
economic profitability. It had high investment cost and insufficient revenues for road 
maintenance. 
The investments continued in 1999 and they have been financed with Goldman Sachs and 
Deutsche Bank credits. 
However, Astaldi who had 51% of share in TEA did not succeed in ensuring money for 
finishing the motorway. As a result, Croatian partners began to contest his share in the 
company. Astaldi thought that Croatian partners were slow in solving land expropriation 
and acquisition and getting permits. A year later, Croatian government issued the 
announcement of contract breaking up. With that Croatian government paid the debt to 
subcontractors and continued the building with its own sources.  
In the end, Hrvatske autoceste took over the construction of the motorway Zagreb – 
Goričan. The dual carriageway Zagreb – Goričan was finished and opened to traffic in 
2003.  
 
3.3.5.3 Conspiracy of private capital and public sectors in financing local 
investments 
Public investment has been falling as a share of GDP in the EU (PriceWaterhouseCoopers, 
2004). The investment requirements of economic growth and the increase in standards 
for public services have resulted in a significant infrastructure gap in Europe. Some of the 
new member states of Europrean Union have additional investment requirements arising 
from their transition. The World Bank estimated the infrastructure investment needs for 
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the accession candidates to be €65 billion over the next 15 years 
(PriceWaterhouseCoopers, 2004).  
Both, public and private sector have lack of experience in financing local or regional 
investments. Knowledge and experience in procurement and implementation public – 
private partnership models presents one of the problems of  public sector. Public sector 
through the whole life cycle of the project should: 
 Educate and train public sector officials, 
 Understand the risk allocation, 
 Understand the contractual obligations,  
 Understand the technical part of project 
 Rationalise the assets. 
All these parts of process have a great importance in qualitative decision making. For 
public – private partnership model development and for supervision over the bidding 
procedure, contracting and realization of such projects is formed public – private 
partnership Knowledge Centre and Agency for promoting public – private partnership 
investments with the aim: 
 To systemize the Register of  PPP contracts, 
 To answer to all questions related to taxes and give explanations about legal, 
financial or other questions, 
 To control the competitive and contractual documentation, suggestions about risk 
transfer and other elements which define the operating lease and to give the 
confirmation that the PPP project is defined according the operating lease 
requirements, 
 To work on legal frame of PPP projects, 
 To study the development of PPP practice in the states of the EU, and employment 
of the best practice, 
 To announce the results in the monitoring process over the PPP projects.  
 
In Croatia, to companies from private sector  which have shown interest for biding in 
public – private partnership pilot projects was given a questionnaire which consisted of 
four parts, each dealing with different issues. One of the parts of questionnaire was 
dealing with the risk and risk allocation. All companies from public sector gave similar 
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answers. The lack of comprehensive, relevant legislation and regulatory systems for public 
– private partnership leads to considerable uncertainty. The lack of private sector 
experience leads to the fact that risk is allocated to the public sector by the private 
companies (Aralica, Rački, Šišinački, 2007). 
To develop public – private partnership model it should be present a number of following 
conditions (PriceWaterhouseCoopers, 2004): 
 Demonstrable, strong, clear, long – term political will, 
 A good understanding at the political and policy level of how to use PPPs and 
where they are appropriate, 
 An understanding at all relevant levels of governmet (national, regional and local) 
of how PPPs should be structured and procured, 
 An appropriate level of public sector institutional capability and capacity to be able 
to develop and undertake complex projects and procurements, 
 A suitable framework in the following areas: 
- legislative, 
- regulatory, 
- commercial and 
- financial. 
Of the three concessions awarded by the Republic of Croatia to date only the Bina Istra 
and the Zagreb-Macelj projects involve the private sector in the concessionaire and can be 
described as PPP projects. The concession company for the third scheme, the Zagreb-
Rijeka project, is 100% owned by the Government (Atkins, 2005).  
The Croatian Goverrnment issued The Guidelines to Croatian public – private partnership 
projects which define: 
 the principles which PPP project must comply with, 
 founding rules of PPP projects which will decrease the public budget risk, 
 authorities of the public government bodies allowed to make contracts with private 




Public – private partnership is a form of long – term partnership between entity from 
public sector and private partner where each partner assumes risk responability for events 
under his sphere of influence. 
 
Public sector criteria for implementing public – private partnership models in Croatian 
infrastructure (Perić, 2009): 
 The economic perspective – the public sector, both as an independent investor 
and as part of a public – private partnership have to secure the continuity of 
services and they have to control service quality and price. The models of public – 
private partnership have to ensure that benefits are fairly distributed, added 
values maximized and greater value obtained for money invested. The public 
partner must be sensitive to the need for providing steady jobs, salaries, wages, 
allocating risks, selecting an optimum financing scheme, encouraging knowledge, 
skills and innovativeness that the private partner brings to the partnership. Public 
partner may transfer to the private partner real rights and/or may grant the 
private partner a concession and/or may pay compensation to the private partner 
(The Act on public private partnerships, 2008). 
 The socio – cultural perspective – Socio – cultural sustainability must ensure that 
infrastructure development is compatible with conservation of the culture and 
value system of the people affected by this development and have to support the 
local community’s identity. 
 The political perspective which is usually crucial for implementing public – private 
partnership models because developmental and partnership process can not be 
followed without political support. 
 
Private sector citeria (Perić, 2009): 
 The private partner has an obligation to design, construct/reconstruct public 
infrastructure, then to finance, to management and to maintain them for the 
purpose of providing public services to final beneficiaries within the area of the 
public partner’s competence or for the purpose of ensuring the public partner 
necessary preconditions for the provision of public services within the area of his 
competence. The private partner will take over from the public partner the 
provision of public services to final beneficiaries within the area of the public 
partner’s competence (The Act on public private partnerships, 2008). 
 To increase its owner assets through newly created capital accumulation (net 
profit). The elimination citeria on which private sector selects investments and 
projects are profitability, cost – efficiency and financial sustainability. 
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 Potential partnership in projects as long – term business relationship that helps to 
increase the private partner’s volume of business. Public – private partnership 
provides a satisfactory level of protection to the private partner’s investments, 
assets and copyrights.  
 
 
3.4 SOME EXPERIENCES OF OTHER COUNTRIES IN THE WORLD 
 
After describing experiences of EU member states, USA, transition countries and Croatia, 
here it will be described some experiences of other countries in the world.  
In Canada public – private partnership models became more significant in the mid of 
1990s and were implemented on large infrastructure projects in Nova Scotia with the aim 
to eliminate deficits and to press desire to provide new infrastructure. 
Benefits of such public – private partnership models were shown in two ways: 
 At the most basic level, the partnership creates a dynamic new environment 
for change within entrenched government bureaucracies; 
 At the strategic level, it allows governments to implement change without 
losing sight of the true business of government. 
In Latin America, private sector participated very actively in infrastructure development. 
For example, in Brazil public – private partnership programme involved a professional 
training programme for low – income young people, which was created through a 
partnership pf the public sector, private sector and non – governmental organisations. 
Another example in Brazil involves the transformation of privately owned natural areas 
into privately owned protected natural areas. 
The models of public – private partnership are also used in many Asian Pacific countries 
like: China, Thailand, Australia, Vietnam, Malaysia, the Philippines, Sri Lanka and Japan. 
The public – private partnership was supported in Japan by an Act of Parliament. Some 
Japanese construction companies already have experience in build – operate – transfer 
schemes which were suitable for transport, health and waste disposal. 
The Taiwan Government’s Council of Economic Planning and Development reported that 
the country will invest in infrastructure projects about US$40 billion, of which US$10 
billion will be invested internationally. These investments will include high – speed rail, 
mass transit, highways, cable cars, airport terminals, harbours, bridges, office buildings, 
gyms, resorts, shopping centres, incinerators, parks and land development. 
 Most Asian governments have recognized the importance of changing their policies and 
creating an environment conducive to sustainable private sector involvement in their 
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infrastructure sectors. But the reform of these sectors— including significant institutional 
changes —needs to be accelerated and private developers need to develop more flexible, 
innovative, and realistic project designs and concepts (Malhotra, 1997). 
In Australia are aslo becaming popular models of public – private partnership. New South 
Wales has faced increasing demands for all types of infrastructure. 
Meeting these demands the Government of New South Wales had four key reform 
objectives (Raneberg, 1994): 
 Optimal allocation of scarce public sector resources, 
 Efficiency, 
 Better service and 
 Accountability for performance. 
To secure these objectives there were employed a market – oriented initiatives, like from 
the wholesale privatization to contracting out in – house service needs and specific 
models of public – private partnership. 
To make some progress in development, African states are recognizing that models of 
public – private partnership is the most effective way for them to go forward. In South 
Africa public – private partnership was used for investments in prison. In Addis Ababa, 
Ethiopia by public – private partnership model was financed a waste water service, but 
the non – profit organizations played the most important role in this programme. In 
Zimbabve the private sector participated in the initiative to rationalize the local 
government service. Energy – environment project in Harare was provided to bring eco – 
efficient technologies and to improve energy and water management practices. 
In developed countries there is a strong regional concentration of public – private 
arrangements, especially in Latin America, then South East Asia, French speaking Africa, 
Eastern Europe, Central Asia and South Asia. 
 
 
3.5 EFFECTS OF BUILDING LOCAL INFRASTRUCTURE IN REGIONAL 
DEVELOPMENT 
 
The role of infrastructure in regional development is very important. Buiding local 
infrastructure has positive effects on regional development. Inadequate investment in 
local public infrastructure means that declining service quality is pervasive and driving up 
business and household costs. Infrastructure has a strategic role in increasing the 
competitiveness of a nation’s economy. All kinds of infrastructure such as transportation 
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infrastructure in land, air and water, tourism development, interregional flow of goods 
and services, watersupply, waste and wastewater benefit regional development.  
Waste and wastewater management are regulated within the municipal infrastructure 
with a goal to protect human health and the environment, promote waste minimization 
and recycling, restrict certain types of waste management activities and reduce impacts to 
residents, surface water, groundwater and soils. Activities related to waste and 
wastewater management are and will be controlled by national regulations, regional 
restrictions and local planning guidelines. A current priority in developing countries is to 
increase the historically low rates of wastewater collection and treatment. The most 
important development goal is to reduce by 50% the number of people without access to 
safe sanitation until 2015 (UN Millenium Project, 2005). 
In Air Transportation infrastructure, domestic air industry should improve competitiveness 
of the areas where reforms are waiting. Competition policies have to be formulated with 
respect to rules on mergers and acquisition, essential air services to remote areas and 
inter – modal competition. In international air industry, the identified areas for 
competition policy are those that relate to market access, access to inputs for the 
provision of air services, establishment of alliances and rules on mergers and acquisition. 
The development of airport infrastructure must focus on investments and financial 
schemes that involve local and national government, as public sector, and the private 
sector. 
The development of tourism has been correlated with the development of the country’s 
infrastructure. Globalization has brought greater dynamism to tourism in many countries. 
It has increased its potential as a significant source of foreign exchange and in boosting 
domestic economic activities. Tourism is largely dependent on infrastructure investments 
and planning (UNCTAD, 2008). 
A basic barrier to efficient interregional or inter – areal flow of goods and services is the 
inadequacy of infrastructure, particulary transportation and communication. In planning 
infrastructure investments the priority should be in terms how these investments can help 
promote the efficiency and productivity of flow of goods and services between and among 
regions. This will demand an assessment of magnitude and composition of the existing 
flow of goods, impact on regional incomes and productivity and factors causing variations 
in the development impact of these flows. 
The Transport policy of every country recognizes the urgent need to enhance connections 
within regional territories and with other countries in the region - in order to gain access 
to regional and international markets, and to promote regional integration for the state. 
Transport infrastructure is a key element for the economic growth and development and it 
plays a fundamental role in enabling a better mobility for people and goods as well as a 
better connection between regions (UNCTAD, 2008).  
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Transport serves other sectors of a nation’s economy, and puts development goals within 
reach. Lowering transport costs within national and regional borders can increase growth 
potential, create jobs, and bring wealth to local communities.  
Water’s significance is very important in achieving social and economic development 
goals—especially poverty reduction and environmental sustainability which directly 
influence on regional development (Kessides, 2004). 
Efficient infrastructure attracts centres of production and consumption, gives greater 
access to markets, education centres and quicker access to health care centres and 
attracts tourists from other regions and countries. Transport is viewed as an access 
agenda, aimed at unlocking growth and development potential. 
For get greater benefits from regional development the infrastructure investment criteria 
should be formulated to improve the approach to meet the demand for infrastructure in 
relation to need, attainment of growth potentials and competitiveness of the regions. 
 
3.6  RISK MANAGEMENT IN LOCAL INFRASTRUCTURE PROJECTS 
 
Infrastructure projects are exposed of different types of risk. Such projects are based on 
partnerships of public and private sector which can have different interests and it’s 
important to allocate risks and responsabilities in all cases in which is possible and define 
principles and rules of solving possible disputes in all other cases. Public and private 
sector don’t bear equal responsibilities for risks. 
In the table there are main types of risk: political, environmental, financial and force 
majeure risk (Ladavac, 1999, Kerf, 1998). It is about risks that are present in the 
business, and that they are not necessarily affiliated to design, construction, operating 
and maintenance of the project. 
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Table 9: Identification and allocation of main types of risks 
 
 
Source: Kerf et al. (1998, pg. 47-48). 
 
Except external sources of risk, there are risks that are strictly affiliated with some phases 
of the project – design, construction, operating and maintenance of the project and with 









Table 10: Identification and allocation of risks through project phases 
 
 




Project risk analysis consists of following elements (Divjak, Buć, 2009; Project 
Management Institute, 2000): 
 Risk Management Planning 
Risk Management planning is the process of deciding how to approach and plan 
the risk management activities for a project. Inputs to Risk Management Planning 
are Project charter, Organization's risk management policies, Defined roles and 
responsabilities, Stakeholder risk tolerances, Template for the organization's risk 
management plan and Work breakdown structure (WBS). 
Tools and Techniques for Risk Management Planning are Planning meetings. 
Outputs from Risk Management Planning are Risk Management plan which 
includes: methodology, roles and responsibilities, budgeting, timing, scoring and 
interpretation, tresholds, reporting formats, tracking. 
 Risk Identification 
Risk identification is an iterative process. In the first iteration of the process a part 
of the project team or the risk management team is participating. The entire 
project team and primary stakeholders can make a second iteration. To achive an 
unbiased analysis, persons who are not involved in the project may perform the 
final iteration. 
Inputs to Risk Identification are Risk Management plan, Project planning outputs, 
Risk categories, Historical information. 
Tools and Techniques for Risk Identification are Documentation reviews, 
Information-gathering techniques, Checklists, Assumptions analysis, Diagramming 
techniques. 
Outputs from Risk Identification are Risks, Triggers and Inputs to other processes. 
 Qualitative Risk Analysis 
Qualitative Risk Analysis prioritizes risks according to their potential effect on 
project objectives. With qualitative risk analysis is possible to determine the 
importance of addressing specific risks and guiding risk responces. 
Inputs to Qualitative Risk Analysis are Risk Management plan, Identified risks, 




Tools and Techniques for Qualitative Risk Analysis are Risk probability and impact, 
Probability/impact risk rating matrix, Project assumptions testing and Data 
precision ranking. 
Outputs from Qualitative Risk Analysis are Overall risk ranking for the project, List 
of prioritized risks, List of risks for additional analysis and management and Trends 
in qualitative risk analysis results. 
 
 Quantitative Risk Analysis 
The quantitative risk analysis evaluates numerically the probability of each risk and 
it’s consequence on project objectives. This process uses techniques such as 
Monte Carlo simulation and decision analysis. 
Inputs to Quantitative Risk Analysis are Risk Management plan, Identified risks, 
List of prioritized risks, List of risks for additional analysis and management, 
Historical information, Expert judgment and other planning outputs. 
Tools and Techniques for Quantitative Risk Analysis are Interviewing, Sensivity 
analiysis, Decision tree analysis and Simulation. 
Outputs from Quantitative Risk Analysis are Prioritized list of quantified risks, 
Probablistic analysis of the project, Probability of achiving the cost and time 
objectives and Trends in quantitative risk analysis results. 
 Risk Response Planning 
Inputs to Risk Response Planning: Risk management plan, List of prioritized risks, 
Risk ranking of the project, Prioritized list of quantified risks, Probablistic analysis 
of the project, Probability of achiving the cost and time objectives, List of potential 
responses, Risk thresholds, Risk owners, Common risk causes and Trends in 
qualitative and quantitative risk analysis results. 
Tools and Techniques for Risk Response Planning are Avoidance, Transference, 
Mitigation and Acceptance  
Outputs from Risk Response Planning are Risk response plan, Residual risks, 
Secondary risks, Contractual agreements, Contingency reserve amounts needed, 
Inputs to other processes and Inputs to a revised project plan. 
 Risk Monitoring and Control 
Risk Monitoring and Control is the process of keeping track of the identified risks, 
monitoring residual risks and identifying new risks, ensuring the execution of risk 
plans, and evaluating their effectiveness in reducing risk. 
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Inputs to Risk Monitoring and Control are Risk management plan, Risk response 
plan, Project communication, Additional risk identification and analysis and Scope 
changes. 
Tools and Techniques for Risk Monitoring and Control are Project risk response 
audits, Periodic project risk reviews, Eamed value analysis, Technical performance 
measurement and Additional risk response planning. 
Outputs from Risk Monitoring and Control are Workaround plans, Corrective 
action, Project change requests, Updates to the risk response plan, Risk database 
and Updates to risk identification checklists. 
 
Every action in the future carries a dose of risk and so does a projects of local public 
infrastructure which are carried out as models of public – private partnership. Subjects of 
such projects have to make risk analysis on which base they have to make decisions 
about realization of the project. Any public – private partnership model involves some 
degree of risk transference to the private sector (Akintoye, 2003). 
Risk is quantified by the public subject that defines risk matrix and suggests risk allocation 
between project partners. If for some case it is possible to attribute some degree of 
probability, then we are talking about risk (Vose, 2006). In preparation phase of the 
project subjects from public sector should make own independent analysis to establish the 
level of fixed fee for which benefits are the same for traditional financing model and 
public – private partnership model. 
Private partner will use his know – how, experience of risk management to reduce risks 
during construction and the operation phase. This analysis should start with risk 
management planning to define risk management activities for a project. Then it should 
continue with risk identification, qualitative and quantitative risk analysis. After setting 
numerically the probability of each risk and risk’s consequence on project objectives, after 
defining the importance of addressing specific risks and after planning risk response, it is 
necessary to monitor and control effectiveness in reducing risks. 
After all the research about experiences in selected countries, it is visible that there are 
positive and negative experiences in financing local public investments with models of 
public – private partnership.  
In the practice of the European Union, the USA, and other mentioned countries public – 
private partnership is used when there is a debt restriction of local self – government 
units to ensure extra sources of financing and to achieve higher legitimacy and efficiency 
of the project. But, before making the decision about tradicional type of financing or 
public – private partnership, investors should be aware that with traditional financing 
there is substantial autonomy on the decision making process, the possibility of consulting 
branch experts, better environmental compliance etc. 
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In Europe, the United Kingdom has the longest and most extensive experience of public – 
private partnerships.  
The USA has increased interest in public – private partnership and is one of the leading 
countries in implementing it. 
The Czech Republic, Poland, Hungary and Romania, as transition countries and new 
member states of the European Union, have positive experience from financing with 
public – private partnership, because they obtained objectives with public – private 
partnership which are: need for investments, know – how, share of risk and new 
tehnologies. 
Croatia has the experience in financing local public investments by issuing municipal 
obligations and by joining with the private sector, especially in road building. 
Wheather the local investments are financed by public or private sector, they have an 
impact on regional development as well as an increase in the competitiveness of a 
nation’s economy. 
In the next chapter the criteria for evaluating infrastructure projects will be described and 
a mathematical evaluation of cost – benefit analysis made.  
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4.1 CRITERIA FOR EVALUATING INFRASTRUCTURE PROJECTS 
 
Evaluation of investment projects, on the basis of which their social justification is 
determined, is conducted to establish the sources of project financing and models and 
techniques of association of public and private sector. For evaluation and selection of 
investment projects the most objective basis are given with methods of discounted cash 
flows (Devjak et al., 2009/2010) which take into account the size and accrued time cash 
flows in each period of the project (Van Horne, 1997). The purpose of assessment of 
investment projects is to determine the necessary capital for their financing. There is an 
assumption that acceptance of any proposal does not change the risk that the project is 
carring on. The decision is related on the acceptance or rejection of proposals for 
realization of the project. The below described methods of discounted cash flows are the 
internal rate of return and net present value method. But, except them also often used 
are modified internal rate of return and average return on investments. 
  
4.1.1 NET PRESENT VALUE METHOD 
Net Present Value Method is used in capital budgeting to analyze the profitability of an 
investment project. With Net Present Value method a company decides whether or not 
accept the investment project. 
Net (clean) present value method discounte all cash flows to present value, using the 
required rate of return. It is calculated as the difference between discounted net cash 
inflows for years planned to achieve them and the amount of initial capital investments 
(Veselica, 1995).  
According to Belli (2001), the net present value of a stream of costs and benefits is a 
number that results from discounting the values of the stream at a given discount rate. 
Net present value compares the value of a monetary unit today to the value of that same 
monetary unit in the future. 
  





             t     NIn 
NPV =  ∑ ————  
        n=0 (1+p/100)t  
 
 
where we find: 
  
NPV = net present value of the project,  
NIn = net inflows,  
p = discount rate (in the case of capital infrastructure projects is called social  
discount rate),  
n = last period in which is expected cash flow. 
 (1 + p/100) = r, which represents interest factor  
 
In relation to the method of internal rate of return that equates the present value of cash 
inflows with the present value of cash outflows, the net present value with cash flows and 
the required rate of return determines the net present value. If the present value of cash 
inflows exceeds the present value of cash outflows, a project is accepted. Otherwise, the 
project should be rejected.  
 
Criteria for evaluating the application of this method is as follows:  
- NPV > 0 - the project is acceptable,  
- NPV = 0 - the project is marginally acceptable,  
- NPV < 0 - the project should probably be rejected because cash flows will also be 
negative. 
  
The project is acceptable if its net present value is positive or zero, and unacceptable if it 
is negative. If the sum of the discounted cash flows is 0 or more, proposed investment 
project is accepted, and if it is less than 0 project is rejected.   
Positive features of this method are that it takes into account the entire life of the project.  
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One disadvantage of this method is that it measures only absolute effect on the project's 
assets and does not show the size of investments needed to achieve the net present 
value of the project. This method is applied in the process of project appraisal, especially 
to those projects with a longer lifetime. 
 The method of net present value, and of the internal rate of return lead to the same 
decision: to accept or reject an investment project. 
  
4.1.2 THE METHOD OF INTERNAL RATE OF RETURN 
The internal rate of return on an investment or project is used in capital budgeting to 
measure and compare the profitability of investments. It is a discount rate that makes the 
net present value of all cash flows equal to zero (Veselica, 1995). Furthermore, it is 
equating the present value of expected expenditure with the present value of expected 
receipts,  
 
                       t      NCFn 
              ∑ [ ———] = 0 
        n=0(1+p/100)n  
 
where we find:  
NCF = cash flow (receipts and expenditure) for the period t, 
 n = last period in which are expected cash flows,  
p = discount rate. 
  
Internal rate of return can be interpreted as the average growth rate of differencies 
between all receipts and all expenditures during the lifetime of an investment project. It is 
used to evaluate the desirability of investments or projects. The higher the internal rate of 
return, the more desirable it is to undertake the project. 
  
Calculation of internal rates of return is as follows:  
- Iterative calculation procedure, 




Iterative calculation procedure applies different discount rates in order to find one that 
reduces the net present value of the project to zero. In the first iteration is applied 
discount rate that is approximately equal to the real interest rate on investment loans. In 
other iterations are used higher or lower discount rates depending on whether the net 
present value should increase or decrease, so it would be reduced to zero.  
Graphic method and interpolation can be performed only after the discount rate is found 
in the iterative procedure at which the present value is positive and close to zero and 
negative and close to zero. Combining these two points in the chart and finding the 
intersection with the abscissa indicates the internal rate of return. Interpolation of the 
internal rate of return is found by using equation of direction:  
 
 
    NPVp (pn – pp) 
  pr   =  pp  +   _____________ 
    NPVp  -  NPVn 
 
 
where we find:  
pr = internal rate of return project 
pp = the discount rate at which the net present value of the project was last positive  
pn = the discount rate at which the net present value of the project was first negative  
NPVp = net present value of the project with a discount rate pp  
NPVn = net present value of the project with a discount rate pn  
 
 
Acceptability criteria of the project is considered when the calculated internal rate of 
return of a project (p) is bigger than a planned rate (minimum internal rate of return - 
pm).  
 
Three situations may occur in this comparison:  
 
- P> pm - the project is acceptable, 
- P> pm - the project is marginally acceptable, 




This method has several disadvantages (Nušinović, 1980, 1989):  
 equation can have several solutions in the case when, during the life of the 
differences between receipts and expenditures, it changes its sign several times, 
and therefore the net present value can sine wave oscillate around the abscissa on 
which values of  discount rates are marked, 
 this method does not take into account the time value of investment decision 
makers, 
 it is possible to give different judgments about the efficiency of a particular 
investment project based on one hand on the method of internal rate of return, 
and on the other, on the  basis of net  present value. 
The advantage of internal rate of return is that it gives information on the maximum 
acceptable average annual interest rate on total financial resources (financial liabilitiess 
are paid during the entire life of the project). If it is about the loan, then the internal rate 
of return gives information about the maximum acceptable rate on loans and loan 
reimbursement until the end of the project. If it is about the capital, then the internal rate 
of return represents an average annual rate of its profitability throughout the life of the 
project or the maximum amount of profit that can be shared to the owners. 
 
Internal rate of return and net present value, as methods of discounted cash flow 
analysis, will be calculated in economic analysis which will be part of the cost – benefit 
analysis of the poroject: system of public sewerage and water protection in the Region of 
Istria. By using these methods, an evaluation of the investment efficiency of the project 
will be made. 
 
4.2 THE ANALYSIS OF SOCIAL COSTS AND BENEFITS 
 
4.2.1 THE THEORY OF COST- BENEFIT ANALYSIS 
Cost-benefit analysis helps managers and other decision makers understand the cost and 
expected returns (in monetary terms) of a given decision. It can help them decide 
whether or not to undertake a proposed activity, or choose between different alternatives. 
Cost-benefit analysis tools make this analysis easier and more straightforward, for 
example, by graphing different alternatives or presenting data for comparison. ` 
After recognizing the need for construction of system for wastewater treatment, it is 
necessary to develop optimization solutions through a cost benefit analysis to achieve 
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optimal effects, or benefits in a longer period of time. During the research of expected 
costs and benefits (CBA analysis), the rationality of investing must be tested in several 
varieties and on that basis the most rational decision made. CBA analysis compares the 
costs and benefits and gives answers which project and which technology alows faster 
return of the investment (Brent, 2008, Bendeković, 1993, Bruce, 1976). 
  
Assessment of infrastructure projects through the analysis of social costs and benefits has 
the following features (Bezak, Tedeschi, Radujković; 1999):  
  - Given that the investment project is functionally linked with other production units, 
also applies to comparisons of "system with a project" and "system without a project." In 
the event of the project, costs would include additional investments in construction works 
and equipment that would enable implementation of activities in existing or increased 
range while maintaining water quality at the default level. In the event of a default on the 
project, a lost favour appears and water pollution from activities that would restrict or 
decreased quality of life and activities on soil and water. Another consequence of failure 
to execute the project is a disturbance in the ecosystem of water, which also affects the 
life of the associated soil. 
 
 - A smaller level of freedom in planning the project because each development decision 
precedes investment project,  
 
 - Investment projects of infrastructure activities have an effect on the development 
process which makes their evaluation more complex.  
 
CBA analysis, except in a private enterprise, is useful in the public sector in making 
decisions about engaging financial sources in public finance projects, where it is relatively 
easy to determine the costs, but the expected benefits can be difficult to express in a 
value of money (Layard, 1994). Unlike the market economy in which the realization of 
projects brings profit and the market value of inputs and outputs is used, when we talk 
about the realization of public projects one should count on good or bad consequences. 
Market prices of public projects do not exist because output of public projects (benefit) is 
not for sale. Therefore, the analysis of social costs and benefits is applied in the following 
branches of public sector: transport, water supply and water management, defence, 
healthcare and education. 
  
The analysis of social costs and benefits (CBA) in the public sector can be used for 
(Horvat, 1986):  
 making rational budget decisions, 
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 evaluation of public sector output,  
 maximizing net social benefits of public expenditures, 
 comparison of costs and benefits and positive and negative effects, 
 measurement of the rationality of resource allocation, 
 evaluation of investment projects in the public sector, 
 efficiency assessment of investment in infrastructure and human capital. 
 
The aim of the CBA method is to maximize the present value of all social benefits minus 
costs (Anandarup, 1990). With CBA analysis the present value of investments and social 
benefits of public projects are evaluated and compared in order to assess the validity of 
the project and to make decisions regarding their implementation. The costs and 
revenues (or benefits) from an investment project will extend from the present into the 
future (Dinwiddy, Teal, 1996). 
 
CBA has well-established methodology that includes the following phases (Sever, 1995): 
 the project or program investments specification, 
 costs and benefits evaluation,  
 discount rates selection,  
 reduction of costs and benefits to their present value and 
 present values of costs and benefits comparison in order to come to the    
investment programs’ decision.  
 
1. The goal of investing is to define the results (outputs) and it is demonstrated with the 
technical and then the economic and analytical tasks. To achieve the goal of investing, it 
is necessary to specify: the location, time frame, group of those who are involved in the 
project or programme and link with other programmes.  
Designing an investment task in the public sector is more complicated than in a market 
economy because of the confrontation of measurable with inmeasurable parameters 
(intangibile). The project of public investment brings with it various consequences which 
are divided into those that have direct relevance and are generally quantifiable and those 




2. Estimating costs and benefits in public investment projects is one of the most complex 
problems. Neither costs nor benefits can be expressed in market prices. Such projects 
ensure the supply of public goods and in their evaluation the criteria that can be actual 
data or social parameters are used - in literature this is known as shadow prices and 
social rate of discounting. However, some environmental impacts of a particular 
programme can be quantified using life satisfaction approach (LSA) by which a wide 
range of different public goods and bads, negative and positive externalities are valued, 
since they are not exchangeable for other goods and by which a value of a good where 
the value is external to myself or the value accrues to others can be recognized it can be 
recognized (Throsby, 2003). Life satisfaction approach is a potentially effective non – 
market valuation technique and has several identification issues (Frey, Luechinger, 
Stutzer; 2009): omitted variables (LSA is not immune to possible spurious correlations 
that are the result of omitted variables – e.g. regions differ from each other in various 
respects which are likely to influence the life satisfaction of the residents), compensating 
variation (compensation has a countervailing effect on life satisfaction on the way that 
positive (negative) effect is equally distributed among residents’ well-being)  and spatial 
resolution (a critical element of the analysis is the choice of spatial units or regions across 
which changes in life satisfaction are identified). 
 
3.  The problem of the whole procedure of CBA analysis is the choice of social discount 
rate of time preference for the transformation of the costs and benefits at present value. 
Discount rate of time preference as an expression of society, suggests that the costs and 
benefits that occur at different times do not have the same value in the process of public 
decision-making. Discounting is considered a way to sum a series of future net benefits to 
estimate present value and the result depends on the fact which discount rate is used. 
Due to a higher discount rate, funds will be invested in programmes that have high value 
in the short term. Conversely, the lower the discount rate, funds will be invested in 
programmes which have higher net benefits in the distant future. 
  
4.  Reducing costs and benefits to their current value is carried out with social discount 
rate which is used for discounting in the economic analysis. 
For the social discount rate there are three alternatives (Florio, Vignetti, 2003): 
  using the real financial rate of return, 
  using a formula based on the long term growth rate of the economy, 
  using a standard conventional cut – off rate (World Bank and EBRD use a quite 
high real 10% required rate of return). 
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European Commission, based on long – term economic growth and time – preference 
rates, suggests social discount rate of 5, 5% which is a reasonable compromise between 
listed approaches (Guide to Cost Benefit Analysis of Investment Projects, 2008). 
 
































































With these formulas are expressed costs and benefits of a public project in value of 
money. 
  
5. As a comparison of the present values of benefits and costs are used several methods 
that are called investment criteria: 
 net present value,  
 the ratio of present value of benefits in relation to the present value of costs,  
 constant repayment period of the present value of benefits exceeds a constant 
period of repayment of the present value of costs, or b> c,  
 internal rate of return. 
Due to European Commission the cost-benefit analysis has three parts: 
 a technical-engineering part (the context and technical characteristics of the 
project should be identified);  
 a financial analysis which is a starting point for the CBA and that leads the analysis 
from the point of view of the private investor;  
 an economic analysis, the CBA is starting with the financial analysis that serves to 
identify all the income and outcome items and the relative market prices, applies a 
series of corrections (fiscal, externalities..) that allows us to pass from the point of 
view of the private investor to that of the public sector.  
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Figure 9.: Steps in Cost – benefit analysis 
 
 
Source: European Commission, (2009). 
 
There are six steps (European Commission, Regional Policy, Inforegio, Evalsed: the 
resource for the evaluation of socio – economic development, Sourcebooks: Method and 
techniques, 2009) to make for an evaluation of the project (cost benefit analysis): 
 Step 1: Identification of the project, technical and demand analyses is 
necessary to identify the object of the evaluation to which the cost-benefit analysis will be 
applied which means clearly defining the socio-economic objectives that the project 
intends to achieve and in the case of “The System of Public Sewerage and Water 
Protection in the Region of Istra” is the water protection not only in the water protection 
zones, but also in the whole area of the Region of Istra. The technical analysis serves to 
ensure the feasibility of the projected work. 
 Step 2: Financial analysis is important for the project because it uses project 
cash flow forecasts to calculate the net return indicators, such as: Net Present Value, 
Internal Rate of Return etc. It provides all the necessary data regarding financial income, 
outcome, their relative prices and their’s distribution over time. The financial analysis is 
carried out using the discounted cash flow method. This method includes only the real 
monetary income (operating revenues, sources of financing) and total costs of the project 
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(investment, operating, financial and project management costs) and does not include 
accounting conventions such as depreciation, reserves and so on. 
In the case of public sewerage and water protection financial analysis proves financial 
sustainability of the project and shows if project’s cash flow is negative how much 
additional sources of financing the project needs.  
 
 Step 3: Correction for the fiscal effects have to be made : 
 all fiscal items (taxes, subsidies) have to be eliminated;  
 market prices have to be  modified if they reflect effects of a fiscal nature, such as 
duty, VAT and other indirect taxes.  
Taxes have to be eliminated because they represent neither a social benefit nor a cost, 
but rather a transfer from one social group to another.  
 
 Step 4: Calculation of the positive and negative externalities. 
In evaluating the convenience of the project the public operator considers the 
externalities which are social costs or benefits that manifest themselves beyond the 
realms of the project and influence the welfare of third parties without any monetary 
compensation. The effects, which influence the welfare of the social group involved, must 
be quantified and then monetised in order to be included in the analysis as a true item of 
input or output. 
In capital infrastructural projects which do not function on profital base, social cost and 
benefits have to be included in economic analysis because they determinate the social 
profitability of the project and support the decision about the acceptance of the project.   
 
 Step 5: From market prices to shadow prices. 
The market prices of inputs and outputs can be corrected with:  
 the marginal cost for non-marketed goods such as the land, local transport 
services, etc.;  
 the border price for marketed goods;  
 the standard conversion factor for minor non-marketed goods.  




 Step 6: Calculation of the economic return of the project. 
The economic analysis combines the datas contained in table of financial sustainability 
corrected for the fiscal effects and the addition of the positive and negative externalities 
and the correction of the prices using discount coefficients. In order to measure the 
economic convenience, it is necessary to calculate the net present value and the 
economic internal rate of return. In the project evaluation the economic internal rate of 
return is expected to be higher than the financial rate of return. Otherwise, the project is 
more convenient for a private investor than for a public sector.  If there are considerable 
social benefits of a project that are not monetisable, the project is more convenient for a 
public sector. 
Cost – benefit analysis is successful if all mentioned steps are examinated. All these steps 
will be followed in the cost – benefit analysis of the project “The System of Public 
Sewerage and Water Protection in the Region of Istria” and the result of CBA analysis will 
lead to the decision on the realization of the project. 
 
4.2.2 ADVANTAGES AND LIMITATIONS IN APPLYING THE ANALYSIS OF 
SOCIAL COSTS AND BENEFITS 
The use of cost benefit analysis for social evaluation of the project has many advantages 
and disadvantages too. 
Advantages of CBA analysis are: 
 Long lifetime (economic period) of investment project (for infrastructure projects 
in water, wastewater and environment the economic life which is considered is 30 
years); 
 CBA analysis includes direct and indirect economic, social and environmental 
impacts; 
 Benefits which can be measured in monetary units and intangible benefits 
(benefits which can not be expressed in monetary units) are part of CBA analysis 
and they are the base of social appraisal of the project; 
 CBA analysis helps politicians and investors to allocate their sources on the project 
until the marginal social benefit is higher then marginal social costs; 
 Decision making about acceptance and realization of the project is the most 
objective when it is used the criteria of net present value: the project is acceptable 
if his net present value is positive; 
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 Social rate of discount is lower then discount rate because in the public sector 
decision makers have to carry out not only for present generations, but for future 
generations too. Private entities will invest in projects of public interest when the 




CBA analysis entails the following disadvantages and problems, which are: 
 accuracy of the information, 
 distribution of justice is limited to evaluating the value which depends on political 
interests, 
 compensatory payments are used for adjustement to reduce benefits of individuals 
and groups, 
 discount rate can show possible preferences in the content of the project, 
determine the operational parameters in this regard is very difficult, 
 it is difficult to determine the duration of the project, the time that will provide a 
net benefit of present and future generations, 
 due to lack of market prices, it should be taken into account the "shadow" prices 
or the social opportunity costs, 
 external effects are not individually included in the price of the product and 
production factors, 
 CBA can lead to biased results in the decision because unrealistic effects are 
difficult to express in monetary units, 
 CBA is founded on the marginalistic principles; a Pareto optimum has a key role in 
this. 
 
But, due to European Commission the cost – benefit analysis has following strenghts and 
limitations (European Commission, Regional Policy, Inforegio, Evalsed: the resource for 
the evaluation of socio – economic development, Sourcebooks: Method and techniques, 
2009): 
 
Strengths of Cost-benefit analysis: 
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 enables us to express an opinion on the economic-social convenience of a project;  
 enables us to create rankings among projects;  
 encourages the practice of identifying the economic benefits and costs, even of 
they are not immediately monetisable.  
Limitations of Cost-benefit analysis: 
 does not take redistributive effects into consideration (for these one can use a 
multicriteria analysis);  
 does not consider the effect on the economic return of non-monetisable benefits 
or costs;  
 sometimes uses discretional criteria for the monetisation of the costs and benefits 
for which no market exists. 
All costs and benefits have to be included into social cost – benefit analysis, such as 
private and social, direct and indirect, tangible and intangible. Benefits are based on the 
consumer’s willingness to pay for the project. Costs are representing the amount of what 
the investors are willing to receive as compensation for giving up the resources. The 
social discount rate is used for discounting the annual net – benefit flow. 
At the end, cost – benefit analysis is suitable for capital infrastructure projects which have 
among direct and tangible benefits also indirect and intangible benefits during a long time 
period. 
 
4.2.3 THE COST – BENEFIT ANALYSIS ON CASE STUDY OF SYSTEM OF PUBLIC 
SEWERAGE AND WATER PROTECTION IN THE REGION OF ISTRIA 
Because the project System of Public Sewerage and Water Protection in the Region of 
Istria is complex, expensive (a lot of sewerage systems for very small number of 
inhebitants) and has very long time horizon (30 years), its beneficial impacts on the whole 
society and economic viability of the project it should be calculated by determining 
benefits created as a result of the implementation of the project. All impacts and benefits 
can be calculated only using cost – benefit analysis. 
4.2.3.1 Identification of the project 
The main object of the project is the construction of system of sewerage and wastewater 
treatment facilities in water protection zones in the Region of Istria and to organize one 






4.2.3.2 Financial analysis of the project 
Starting from the methodology of CBA it is necessary to evaluate the costs and overall 
benefits of capital infrastructure project System of public sewerage and water protection 
in the Region of Istria. The aim of the financial analysis is to appraise if the project’s cash 
flow during 30 year period generates suitable return by calculating financial internal rate 
of return, financial net present value and proving financial sustainability of the project. 
Financial analysis of the System of public sewerage and water protection includes: 
1. total costs (investment and operating) which are divided in following 
groups: 
 
I. INVESTMENT COSTS which include : 
1. Project development costs 
 Costs of design, planning and documentation, 
 Costs of geological works and 
 Costs of land acquisition and expropriation. 
Total project development costs are estimated at 6,027 millions of €. 
2. Building costs 
 Building costs of sewerage system,  
 Building costs of wastewater treatment plant (WWTP) and 
 Contingencies.  
In building costs are calculated civil works and equipment of sewerage system and 
wastewater treatment plant. Contingencies are calculated on the basis of 8% of civil 
works and equipment. Total buiding costs of sewerage system and wastewater 
treatment plant, as well as contingencies, are estimated at 65,4 millions of €. 
3. Project management costs, which are estimated at 5,715 millions of €. 
 










Total investment costs are calculated on constant prices and they are in accordance with 
project’s documentation (“Organisation, construction and maintenance of the sewerage 
system within the water protection zones in the Region of Istria”; 2000.). 
 
II. OPERATIONAL COSTS which include: 
 Operating costs of wastewater treatment plant (WWTP) which include: 
 Costs of employees, 
Costs of employees are calculated for wastewater treatment plant 
as product of equivalent inhabitants and unit price per equivalent 
inhabitants and for the sewerage system as product of pipelines 
length and unit price. 
 Costs of electric power consumption, 
Calculation of electricity costs are the product of price of electric 
power, number of working days in the year (365) and electricity 
consumption in kWh/d (which depends of number of equivalent 












 Costs of sludge disposal,  
Sludge disposal is calculated as product of price for a cistern and 
number of cisterns (total quantity of sludge/quantity of sludge in 1 
cistern).  
 Costs of chemicals 
 Maintenance costs of wastewater treatment plant (WWTP) 
Maintenance costs for pump stations and plants are calculated as 1% of 
civil works and 1,5% of equipment. 
 Depreciation costs 
Depreciation costs are calculated in accordance with the Croatian laws. For 
depreciation of the construction of the investments is used a rate of 2, 0 % 
annually, while the equipment is depreciated at the rate of 7, 5 % 
annually.  
All annual operating, maintenance and depreciation costs are estimated at 2, 7 millions of 
€uros. Base for the operational costs is in the study (“Organisation, construction and 
maintenance of the sewerage system within the water protection zones in the Region of 
Istria”; 2000), but all the calculation are made by the author. Regarding the total costs of 
a wastewater systems operation costs play an important role and they will be incurred in 
a regular basis along the service life. They may differ widely from size and load of the 
plant, topography and geographical situation of the site, charachteristics of wastewater 
and the discharge norm, technologies and the selected treatment process, type of sludge 
treatment and way of disposal, energy supply and energy recycling, degree of 
automation, measurement and process control and organization of the plant and its 
management. Accordingly, specific cost calculations can only be worked out on the basis 
of detailed data from the wastewater plant, like in the case described below. 
 
2. Sources of financing 
This project has following sources of financing: Croatian waters, fee for development, 
grants from EU funds as non – debt sources of financing. Loans as debt sources of 
financing will be optimised with the models in the fifth chapter. Amounths of financing 
project System of public sewerage and water protection in the Region of Istria are shown 









There are two types of revenues in operating this project: revenues from discharging and 
treatment of waste water and is calculated on the base of potable water quantities for the 
next 30 years and revenues due to soliedarity from the population of the Region of Istra. 
4. Evaluation of the financial sustainability 
In the next table is presented the financial sustainability of the project which does not 
include the debt sources of financing. The table shows that the project has negative net 
cash flow in several years (2nd, 4th, 7th, 8th, 9th and 10th) and that has a need for extra 
debt sources in the amounth of 5, 9 million Euros. The optimisation of debt sources of 
financing will be made by simplex method in the 5th chapter.  
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5. Calculation of financial internal rate of return and financial net present 
value. 
Results of financial analysis are financial internal rate of return and financial net present 
value. Net present value is presented with financial return on investment (capacity of 
operating revenues to sustain the investment and operational costs) and is calculated in 
amounth of -46.589.577 Euros. Financial internal rate of return is calculated as negative. 
Because of the obtained results based on lack of financial sources, an optimisation of 
financial sources which will be shown in the 5th chapter has to be made. 
4.2.3.3 Correction for the fiscal effects 
In this analysis all market prices are net of VAT and other indirect taxes. 
4.2.3.4 Calculation of the positive and negative externalities 
Benefits assessment of investment in maintaining and improving water quality should be 
implemented in the following groups according to the appropriate methodology (European 
Commission, 2008; Bezak, Tedeschi, Radujković; 1999): 
 
1. Benefits that can be expressed in monetary terms are divided into 
direct and indirect: 
1.1. The benefits of investment realization will result in better quality of water 
bodies and with reduced investment in the drinking water supply system. 
Because of water pollution, it is necessary to leave the existing resources and 
build new ones in remote areas, deeper underground, with significantly higher 
costs. The calculation took into account the amount of 20, 40 €/person/year. 
The benefit was calculated as product of inhabitants and value of the 
willingness to pay for a better quality of water bodies (ECOTECH Research & 
Consulting Limited, 2001). The population of Istria is 208 440 in 2011. 
1.2. Benefits from lower health risk of the population. In the circumstances of 
partly or mostly polluted water, part of the population will have an organized 
water supply, but the other part of the population consume water without 
adequate preparation. In the long term period this means the increase of the 
rate of patients with diseases caused by contaminated water. During other 
activities like swimming, boating, fishing etc. the population will come into 
contact with contaminated water, too.  
Improving water supply, sewerage, drainage and building the waste water 
treatment plants that pollute the natural recipient, bring benefits in the form of 
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cost reduction for those who would otherwise suffer from diseases spread by 
water, their families, the public health system and society as a whole. For 
example, in some European countries, the cost of illness is around 93 Euros 
per household. Because  the Croatian Institute for Public Health does not keep 
statistics on those who are suffering from the use of contaminated water, the 
calculation in the table of Economic analysis is used the amounth of  93 EUR 
per household  as a criterion for cost of illness (ECOTECH Research & 
Consulting Limited, 2001). It was considered that an average household has 
three members of a family. 
 
1.3. Benefit from the use of unpolluted water for irrigation of agricultural 
 products 
 
With introduction of irrigation in agriculture, it can be ensured (Kos, 1999): 
 wealth increase of the Region of Istria, especially the standard of 
agricultural population; 
 increasing the number of employed in primary agricultural production and 
supporting activities; 
 prevent an increase of population in cities; 
 stability of production and quality increase and volume of yield. 
 
Immersion would certainly ensure the development of a number of 
complementary activities, especially in the areas of storage, processing and 
marketing. Furthermore, the development of rural tourism would be ensured. 




















Assessment of benefit due to irrigation is based on datas of Karleuša (2003) and 
the Ministry of Agriculture, Fisheries and Rural Development. Increase of 
agricultural products with irrigation id as follows: for vegetables 5000 kg/ha, for 
fruits 2000 kg/ha, for vineyards 5800 kg/ha and for crops 5000 kg/ha. They are 
adjusted with an inflation rate (according to the datas of Eurostat from the 16th 
December, 2011) for 2004 – 2, 1%, 2005 – 3, 0%, 2006 – 3, 3%, 2007 – 2, 7%, 
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2008 – 5, 8%, 2009 – 2, 2%, 2010 – 1, 1% (year 2010 is the third year in this 
irrigation analysis).  Inflation rate for 2011 is estimated to 2, 5%. For the further 
period inflation rate of 1% is used. To make a comparison a result without a 
system of irrigation is shown. The prices of products are datas of the Ministry of 
Agriculture, Fisheries and Rural Development and they are approximately specified 
for vegetables 0, 8 €/kg, for fruits and grapes 1, 33 €/kg and for products from 
crops 0, 33 €/kg. 
 
1.4. The benefit for lack of constructing need, use of private cesspits and 
consequently no sewerage transport to a wastewater treatment plant. 
The population connected to the sewerage system will save the costs of sludge 
disposal. The calculation was made with the amount of 348 €uros per household in 
accordance with the report “The benefits of compliance with the environmental 
acquis for the candidate countries, Final report” (ECOTECH Research & Consulting 
Limited, 2001).  It was considered that an average household has three members. 
 
1.5. Benefits of organizing recreational activities in the landscape with its clean 
waters. 
 
1.6. Benefits from the flora and fauna conservation in the water that may be 
usable to commercial and recreational fishing. 
 
1.7. Benefits of conservation of animal and plant life that gravitates towards the 
observed water. 
Because these benefits (1.5, 1.6 and 1.7) are treated as indirect technical benefits, 
professional and sports fishermen gain from them (thanks to the effects of 
conservation of flora and fauna that are used for fishing) as well as does rural 
tourism due to the increased number of tourists involved in recreational activities 
in the countryside  with clean waters. Since the area of Istria has up to now had 
no information on the organization of recreational and other activities in the 
purified waste water, the above benefits are not included in Cost Benefit Analysis. 
 
2. Benefits that can be expressed as a qualitative effect, and can not be 
expressed in monetary units: 
 
2.1. Preservation and improvement of the quality of space for human life, as in the 
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case of water pollution when human settlements are located near water they lose 




2.2. Prevention of flora and fauna destruction. 
 
2.3. Maintenance of natural system which will have a positive effect, like better 
mental condition and richer intellectual activities, on people. 
 
Benefits that can not be expressed in monetary value are also called "intangible" benefits. 
For this benefits, in the previously analyzed project of sewerage system in the Region of 
Istria, are not given importance and they are ignored in cost - benefit analysis. The 
reason is, that these benefits can not be assessed, and their detailed qualitative effects 
can be described in the Analysis of environmental impact. 
4.2.3.5 From market prices to shadow prices 
In this CBA analysis all market prices of inputs and outputs are corrected with standard 
conversion factor. All conversion factors for specific type of investment and operational 
costs are presented in the table below. 
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Table 14: Standard Conversion Factors 
 
 
Source: Florio et al. (2007, pg.86); European Union Regional Policy (2008, pg.175). 
 
All investment and operational costs are corrected with conversion factors and their 






4.2.3.6 The economic return of the project 
For that purpose was made an economic analysis which includes all benefits and 
revenues, as well as investment and operational costs.  
The European Commission recommends that 5% financial discount rate is used for public 
investment projects which are co – financed by EU funds and 5, 5% for social discount 
rate for cohesion and IPA countries. The time horizon of water and environment project is 
30 year period (European Commission, 2008.). The net present value is calculated on the 
base of 5, 5% social discount factor (Table 15). 





All before mentioned costs and benefits and their net present values are calculated 
in the Table 3. The calculation was made through a period of 30 years which is usually for 
capital infrastructure projects as “The System of Public Sewerage and Water Protection in 
the Region of Istria”.  
In the case of calculation of the benefit of water bodies improvement (which have 
reduced investment in the drinking water supply system), for the first and second year 
there are no benefits because the project is in the preparation phase and partly in 
building phase. From the third to seventh year benefit is calculated for the population that 
lives in the area where wastewater treatment plants are built. With putting into operation 
all built plants, the benefit was calculated on the base that affects the entire population of 
Istria and this is shown in the next table for the 30 year period.  
So, based on planned investments and calculation of benefits and their net present 
values (using discount factors from Table 15), it is derived a net profit of the project, and 
































Graph 4: Net present value of benefits minus total costs during 30 year period 
 
Source: Author 
From that analysis was calculated economic net present value in amounth of 40.184.263 
Euros and the economic internal rate of return which is 15, 27%. With such results the 
project is acceptable because NPV is higher then zero and IRR the higher it is, the 
realisation of the project is more possible. 
 
Economic assessment of the project includes an economic assessment at project level and 
economic evaluation from the viewpoint society (social evaluation of profitability), which 
reflects the difference between benefits and costs from the viewpoint economic entity and 
society (Bendeković, 2008).  
To enter in the realization of such an infrastructure project is necessary to analyze the 
social costs and benefits. On that basis was concluded that the project achieves the social 
profitability, and net profit. Based on the obtained results it is possible to accept the 
decision to enter into the realization of the project. 
 
4.3 USING LINEAR PROGRAMMING MODEL IN FINANCING 
INVESTMENTS  
 
Linear programming is one of the most successful disciplines in the field of operations 
research.  
A linear programming problem was defined as maximizing or minimizing a linear function 
subject to linear constraints. (Devjak, 1998) All such problems can be converted into the 
form of a standard maximum problem by the following techniques. 
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 In its standard form, the linear programming problem maximizes a linear objective 
function (Lovrić, 2008):  
 
Max z = c1x1+c2x2+.....+cnxn    (1) 
 
With subject to the constraints: 
a11x1+a12x2+ ...+a1nxn ≤ b1    (2) 
a21x1+a22x2+ ...+a2nxn ≤ b2 
… … … … … 
am1x1+am2x2+ ...+amnxn ≤ bm 
 
and nonnegative condition 
x1, x2, ..xn ≥ 0     (3) 
 
This problem can be stated in summarized form: 
Maxz  = ∑ cjxj     (4) 
∑ aijxj ≤ b1 i = 1,2..m    (5) 
xj ≥ 0      (6) 
 
Where is: 
cj = object function koeficient of j variable, j = 1,2..n 
xj = structural variable, j = 1,2..n 
bj = the quality of i constraint; koeficient on the right side of the inequality, i = 1,2..m 
aij = the quality of i constraint which is necessery for unit of j variable; koeficient with 




Problem can be stated in vector notation as:  
Maximize  cTx    (10) 
subject to Ax ≤ b    (11) 
x ≥ 0    (12) 
 
 
The dual problem of the linear programming problem in standard form is (Lovrić, 2008.): 
Miny = y1b1 + · · · + ymbm    (13) 
 
subject to the constraints 
y1a11 + y2a21 + · · · + ymam1 ≥ c1  (14) 
y1a12 + y2a22 + · · · + ymam2 ≥ c2 
... 




and nonnegativity constraint 
y1 ≥ 0, y2 ≥ 0, . . . , ym ≥ 0  (or y ≥ 0).  (15) 
 
In vector notation can be stated as: 
Minimize yTb    (16) 
subject to yTA ≥ cT   (17) 
  y ≥ 0    (18) 
The problem of maximum can be referred to as the primal. The duality theorem asserts 
that (Meggido, 1991): 
1.   for any x that satisfies the constraints of the primal and for any y that satisfies 
the conditions of the dual, cTx ≤ bTy, and 
2. if there exists such x and y, then the maximum of the primal equals the minimum 
of the dual. The duality theorem plays a central role in the theory of linear programming. 
Linear programming model can be formulated in several steps: 
1. Identification of decision variables, 
2. Formulation of object function, 
3. Constraint identification, 
4. Formulation parameter values, 
5. Moldel formulation, 
6. Solving linear programming model.  
Linear programming problem can be solved: 
 by graphing the feasible set, 
 with the simplex method. 
 
To solve, for example, a minimization problem with the objective function Min w = 




a11x1+a12x2+ ...+a1nxn ≥ b1     
a21x1+a22x2+ ...+a2nxn ≥ b2 
… … … … … 
am1x1+am2x2+ ...+amnxn ≥ bm 
where xi ≥ 0 and bi ≥ 0,  there are used following steps (Larson, Falvo, 2008.): 
1. Form the augmented matrix for the given system of inequalities, and add a 
bottom row consisting of the coefficients of the objective function. 
 
a11 a12 a1n  b1     
a21 a22 a2n   b2 
… … … … … 
am1 am2 amn   bm 
... ... .... .... ...   ... 
c1 c2 cn   0 
 
2. Form the transpose of this matrix 
 
a11 a21 am1  c1     
a12 a22 am2   c2 
… … … … … 
a1n a2n amn   cm 
... ... .... .... ...   ... 




3. Form the dual maximization problem corresponding to this transposed 
matrix. That is, find the maximum of the objective function given by  Miny 
= y1b1 + · · · + ymbm , 
Subject to the constraints 
y1a11 + y2a21 + · · · + ymam1 ≥ c1   
y1a12 + y2a22 + · · · + ymam2 ≥ c2 
... 
y1a1n + y2a2n + · · · + ymamn ≥ cn 
 
where y1 ≥ 0, y2 ≥ 0, . . . , ym ≥ 0 
 
4. Apply the simplex method to the dual maximization problem. The 
maximum value of z will be the minimum value of w. The values of x1, 
x2,..., and xn will occur in the bottom row of the final simplex tableau, in 
the columns corresponding to the slack variables. 
 
The Simplex method is an iterative process which starts with a solution x1, x2 ... w3 that 
satisfies the equations and nonnegativities with subject to the constraints, and then look 
for a new solution x1, x2 ... w3 which is better because it has a larger objective function 
value (Vanderbei, 2008). The Simplex method is the basic algoritam for solving linear 
programming problems and was defined in 1947 by George B. Dantzig (Dantzig, 1963). 
One of the earliest applications of the simplex method was the scheduling problem that 
arose in connection with the Berlin airlift which began in 1948. In that case, the objective 
function was to maximize the amount of goods delivered with subject to such constraints 
as the number of personnel, the number and size of available aircraft and the number of 
runways (Harshbarger, Reynolds, 2008). 
Standard maximization problems can be solved under following conditions: 
 The objective function is to be maximized, 
 All variables have to be nonnegative, 
 The constraints are of the form 
a1x1+a2x2+.....+anxn  ≤ b, 
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where b >0. 
The simplex method tasks are: 
 Setting up the matrix for the simplex method, 
 Detrmining necessary operations and implementing those operations to reach a 
solution, 
 Reading the solution from the simplex matrix. 
The use of simplex method is quite complicated even when the number of variables is 
relatively small (2 or 3). That is the reason why are often used computer software 
packages to solve linear programming problem. In the following chapter linear 
programming solver which is part of Excel spreadsheet programme will be described.   
 
Problem with project iteractions has usually been done with some form of mathematical 
programming. In some cases this is adequate, but there may be so much complexity, 
discontinuity and non – linearity that the problem becomes exceedingly difficult. 
Finding the best investment schedule for the whole system does not involve any 
departure from established evaluation criteria. Each potential schedule generated in the 
course of the genetic algorithm search is assesed by a combination of traffic assignment 
and cost – benefit or multi criteria evaluation (Taplin et al., 2005). 
The issue of investment programming under budget constraint is becoming important. 
There are two ways of solving it (Florio, 2007): 
 To introduce a cost of public funds, 
 To use procedures for programme optimization under budget onstraint. 
Linear programming is a tool for allocating limited resources among competing needs by 
applying mathematical values to each solution varible. It serves to come to the solutions, 
on which base are made decisions. Good decisions should have the following features 
(Varnadoe, 2008): 
1. It should be based on a complete investigation of the root, 
2. It should identify and evaluate alternative solutions, 
3. It should involve the selection of the best solution by in – depth analysis of the 
available information, 
4. It should encompass an effective strategy for implementing the solution. 
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Cost – benefit analysis weighs the total expected costs of a given option against the total 
expected benefits. If the costs outweight the benefits, the option increases economic 
efficiency (Mokrian, 2009). 
Data collation and quantification techniques are applied to represent the information in 
such a form that it is readily readable as input to an LP algorithm. When the problem has 
to be solved by linear programming algorithm, there is a need to identify associated 
solutions linked to the main problem, thereby offering a number of different perspectives 
on the problem. These perspectives are developed in a generic manner, therefore 
allowing the opportunity to exploit methods of automating the generation of the results 
(Walmsley, Hearn, 2003). 
 Linnear programming technique is used to solve optimization problems because is one of 
the most practical and powerful managerial decision making tools currently available 
(Kesavan et al., 2005). 
The constraints and limited resources can give quantitative information about which 
aspects have the most/least effect on the risk and a cost – benefit analysis. A commonly 
used methodology in the decision – making sciences is to formulate the problem as a 
linear programming problem with an objective function and constraints (Chowell et al., 
2009). 
Linnear programming is a powerful mathematical technique that can be applied to the 
problem of rationing limited facilities and resources among many alternative uses in such 
a way that the optimum benefits can be derived from their utilization. It seeks to find a 
feasible combination of output that will maximize or minimize the objective function. The 
objective function refers to the quantification of an objective and usually takes the form of 
minimizing costs or maximizing profits. Linnear programming may be used when 
relationships can be assumed to be linear and where an optimal solution does exist 
(Drury, 2007) 
Due to Williams et al (2002) linear programming problem involves the identification of 
decision variables that maximizes or minimizes a linear objective function in the presence 
of linear inequality constraints and nonnegativity conditions. 
 
Qualitative business models have three basic components: decision variables, constraint 
variables and output variables. In the field of financial investments the decision variables 
are alternative of investments, investing amounths, the time horizont of investments and 
when to invest. The output variables are: total profit or risk, rate of return, net present 
value, the level of liquidity. The constraints are: the inflation rate, the competition … 
The simplex alghoritm has for objective to test the optimality of an initial feasible solution. 
If the optimality condition is verified, then the alghoritm terminates. Otherwise, the 
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alghoritm identifies an adjacent feasible solution with a better objective value. Until the 
optimal solution is found, the entire process has to be repeted. 
In practice, there are many natures of application of simplex method, such as: develop 
national water management policy, including mix of new facilities, operating procedures 
and pricing, then optimizing production operations to meet production targets with 
minimum cost and to maximize the profit. 
One of the examples of financing investment projects is evaluation of investments using 
net present value as decision criteria. If there are few projects to invest in, the object 
function is maximum value of net present value of all projects. This decision investment 
problem can be solved in spreadsheet Excel using financial function NPV and then Solver. 
For example, an automotive industry has 10 teams who are working on different projects. 
They are working on specific automobilistic parts for different automobilistic brands. The 
goal is to find which project is going to be realized and which not. Datas about total costs 
of the projects during a three year period, total engineers who are working on projects, 
net present value of each project (which is calculated with NPV function) are listed in the 
table below. 
Constraints are binary and they present if some project is going to be realized (1) or not 
(0). Values about realization of the projects (1 or 0) are defined by management of 
















Table 17: Datas about costs and engineers of an automotive industry projects 
 
Source: Author 
To get an optimal solution of this linear model is used Solver. Target Cell is a value of 
object function and presents a maximum total value of NPV for selected projects. 
Changing Cells are cells with binary values (1 or 0). Constraints are following: 
 all changing cells can get only binary values, 
 number of engineer shouldn’t higher then available number of engineer for every 
year and 
 total annual costs should not be higher then the annual budget. 
Application in Solver dialog looks like this: 
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Total value of NPV calculated with Solver is 3,226 billions of €. The profit is higher for 130 
millions of €. Total annual costs and number of engineers is now following: 
Table 18: Total annual costs and number of engineers 
 
Source: Author 
All results did not cross the line of constraints. Neither combination of projects will give 
higher profit. This means that it is possible to employ less number of engineers or focus 
them on new projects which are not included in this ten projects. The same consideration 
is for annual budgets because part of annual budget can be focused on advertising or 
education of employes. 
Below there are two tables. First shows projects which are going to be realized before 
using linear programming (project 4, 7 and 10 won’t be realized) and the second shows 
which are going to be realized after using linear programming and Solver (situation is 
changed because only project 1 and 4 won’t be realized). 
Table 19: Realisation of the projects before and after using linear programming 
 





0 project 1 463
1 project 2 453
1 project 3 401
0 project 4 278
1 project 5 508
1 project 6 424
1 project 7 272
1 project 8 404
1 project 9 321




In the case when we have several investments and revenues in few different dates in the 
year, the case can be solved in spreadsheet Excel using tools: Analysis ToolPak and 
Analysis ToolPak VBA.  
 





The calculation of net present value with interest rate of 5, 5% is made using Solver. 
 
Evaluating costs and social benefits is very significative process for realization of the 
project. Net economic benefit is a goal of economic analysis (Liu et al., 2009). 
In this doctoral dissertation that provides research in financial investments, the object 
function is to minimize the financing costs by standard simplex method as the method of 
linear programming in spreadsheet Excel using WBI as a tool. The iterative process will be 
























5.1 OPTIMIZATION MODEL FOR FINANCING THE PROJECT 
WASTEWATER 
 
One of the most important projects in the Region of Istria is The System of Public 
Sewerage and Water Protection in The Region of Istria. For that reason was established a 
company in 2004. Istrian waterprotection system (Istarski vodozaštitni sustav d.o.o.) is a 
company with following subject of activities:  disposal and treatment of the wastewaters, 
ecological engineering; protection of waters, development, management and construction 
of the projects of water supply, public sewerage and other projects of the utility sector, 
construction and supervision of the construction, designing, design management and 
technical activities, purchasing and selling goods, mediating in commercial activities 
abroad and representing foreign companies and administrative and accountant activities.  
The owners of the company have, until 2012, been The Region of Istria with 23%, 
Hrvatske vode (Croatian waters) with 26% and towns and municipalities with 51 % 
(except the city of Pula and the municipality of Medulin). From 2012 the owners have 
been all cities and municipalities in the Region of Istra. 
The task of the company is to construct and maintain the water discharge system to 
protect the environment, emphasizing priority to protect potable water, as a common 
good and a base for social and economical development. 
The basic starting point for this ecological project is in The Study Of Organization, 
Construction And Maintenance Of The  Sewerage System And Of The  Waste Water 
Treatment  Facilities In Small Settlements Within The Water Protection Zones In The 
Region of Istria. The basic design foresees: 
 To cover 173 settlements in which there are about 37,723 inhabitants, 
 To plan the system for about 45,400 equivalent inhabitants 
 To build in 522,443 meters of gravitation pipelines, 
 To build in 21,508 meters of pressure pipelines, 
 To build in 190 pump stations, 




Proposed procedure in the construction of small facilities foresees: 
 Decentralization of the treatment facilities due to commercial feasibility, 
 Centralization of the facility control and management and, 
 Centralization of the facilities maintenance.   
The developed model here is expected to optimize the quantity of borrowed financial 
sources. The goal is to find partners which want to invest in the before described project 
with the most convenient interest rate under certain constraints. 
The model will be optimized on the base of three partners (Investor 1 – non debt sources 
of financing, Investors 2 and 3 - Croatian or international financial institutions, partners 
from private sector) which have two constraints: minimum and maximum level of loan 
amount or investment amount. The project System of Public Sewerage and Water 
Protection in the Region of Istria has the following source of financing for the 
investments: fee for development (user charge), Croatian waters and Structural funds of 
Europen Union. However, in the calculation of the financial sustainability project outflows 
are higher than the project inflows in several years: second, fourth, seventh, eigth, nineth 
and tenth. That is the reason why the project needs debt source of financing or private 
partners which will join with public sector. 
Ensure an equitable quantity of financial sources accoding to negative difference between 
inflows and outflows of the project is one of the most important goals.  
 
5.2  LINEAR PROGRAMMING FOR OPTIMIZATION OF PROJECT 
FINANCING WASTEWATER 
 
Linear programming model of the project The System of Public Sewerage and Water 
Protection in the Region of Istria can be formulated in six steps. 
 
5.2.1 IDENTIFICATION OF DECISION VARIABLES 
The decision variables are following: 
Xij – investment in period j (10 years) of source of financing i (Investor 1, Investor 
2, Investor 3), 
i – source of financing i (Investor 1, Investor 2, Investor 3), 
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j – period of investment process (10 years), 
Aij – total amount of source of financing i in period j (for the Investor 1 
investment in ten years is 77.143 thousands euro, for the Investor 2 investment in ten 
years is 5.891 thousands euro, for the Investor 3 investment in ten years is 5.891 
thousands euro), 
vi – changing cells for source i between investments and payments of debt in the 
period of exploitation, 
Yij – payment in the period j (12 years) to source of financing i (Investor 2, 
Investor 3), 
i – source of financing i (Investor 2, Investor 3), 
j – period of repayment process (12 years), 
Bi – total amount of repayments to source of financing i in the period of 
exploitation (to Investor 2 can be paid thousands of euro 5.891+ interests and to investor 
3 5.891thousands of euro + interests), 
Cxij – financial costs of source i (Investor 2, Investor 3) in the period j (10 years), 
Cyij - financial costs for repayments of source i (Investor 2, Investor 3) in the 
period j (12 years). 
 
5.2.2 FORMULATION OF OBJECT FUNCTION 






5.2.3 CONSTRAINT IDENTIFICATION 
This model is developed on several constraints: 
 




























 Miny = y1b1 + · · · + ymbm   
 
Where: 
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Conditions between investment and exploatation phase and the selection of 
investors 
 























Amounth of discounted values of  inflows has to be higher then amounth of discounted 





r = discount rate which is 5,5% 
Conditions of number of investors: 
 
Imin = minimum number of investors (1) 
Imax = maximum number of investors (3) 
ui = number of investors 
gxij is risk for financing in the period j (10 years) for investor i (Investor 1, Investor 2, 
Investor 3) 
gyij is risk for repayment in the period j (12 years) for investor i (Investor 2, Investor 3) 
 










In the next table is shown range of financing in % for each investor and it is marked a 



















































Table 21: Range of financing in % and risk 
 
Investor 1 Risk Investor2 Risk Investor3 Risk 
from 87% to 
92% 4 
from 8% to 
13% 7 
from 8% to 
13% 5 
Source: author 
5.2.4 FORMULATION PARAMETER VALUES 
Parameter values are defined by total amount of source of financing i (Investor 1 – 
77.143 thousands of euro, Investor 2 – 5.891 thousands of euro, Investor 3 – 5.891 
thousands of euro) in period j (10 years) in investment phase (A), total amount of 
payments to source i in period j (12 years) in the exploitation phase (B) and total risk of 
the project (G). 
 
5.2.5 MODEL FORMULATION 
The model of The system of public sewerage and water protection in the Region of Istria 
is based on the formulation that net present value of total benefits minus that net present 
value of total costs have to be positive (higher then zero). 
Mathematically expressed:  
∑di/r
i -∑ui/r
i ≥ 0 























































































































































































5.2.6 SOLVING LINEAR PROGRAMMING MODEL 
The model is solved in Excel using Lindo, which is the best in the following way: 
































An optimization model is developed between three partners or investors. 
Investor 1: Budget funds, grants and user charges (development fee). 
 
Investor 2: Debt funds – credit (some conditions are from Croatian bank for 
reconstruction and development). The model with Investor 2 is tested on the following 
conditions: for Investor 2 repayment period is up to 12 years, interest rate is fixed – 3%, 
reservations funds costs – 3%, grace period is during investment phase.  
 
Investor 3: Debt funds – international financial institution credit (for example EIB). 
The EIB is an international financial institution, created in 1958 by the six founding 
countries of the European Economic Community and established by the Treaty of Rome. 
The mission of the bank is to further the policy objectives of the European Union by 
providing long term finance for capital projects (Florio, 2006.).  In 2005, total lending for 
regional development projects was about EUR 34 billion, nearly the 80% of the bank’s 
aggregate lending within the Union (The EIB group, 2005). 
The EIB bank loans are of two types: “intermediated loans”, for small and medium scale 
projects (investment programmes or projects costing less than EUR 25 million) that 
should be forwarded by an eligible-intermediary bank, and “individual loans”, for projects 
whose values exceed the threshold of EUR 25 million. An EIB credit line may finance up to 
50% of the total cost of any project or, in certain case, the 100% of the loan granted by 
the intermediary bank (The EIB group, 2011). 
The conditions of financing (interest rate, grace period, loan period etc.) are determined 
by the respective EIB partner bank. Maturities typically range between 5 and 12 years. 
For this model it is used maturity date of 12 years, fixed interest rate 4%, reservations 
funds costs – 4% and grace period is during the investment phase. 
 
5.3  ASSESSMENT OF OPTIMIZATION MODEL ADEQUACY  
 
The model’s functioning was tested between three investors. To get an optimal solution 
from the model, some condititions have to be satisfied. The solution is defined as source 
of financing from investors for a 10 year period. For the project an optimal solution are 
sources of financing from the first investor, only in the third year from the second investor 
and for the first three years from the third investor. 
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The value of object function is 6.947 million Euros which means that the project will repay 
debt sources of financing in that amount. 
Results of the optimization are following: 71.252 million Euros from Investor 1 (non – 
debt sources of financing which are user charges, Croatian waters and EU grant from the 
EU funds) and 5.891 million Euros from Investor 2. 
All conditions which are related to quantity of money to be borrowed from the investors 
are satisfied - costs of financing of investors, cash flow and risk. With obtained results, 





Funds for financing local public investments can be provided by state, county and local 
self – government units budget and from the charges paid by the users. In the case when 
these funds are not sufficient for covering the investment costs, there is a need for debt 
sources of financing which are municipal obligations and long – term loans. But, the 
limitation of debt sources of financing is that local self – government units can borrow in a 
current year a maximum 20% of budget revenues minus grants and transfers of the last 
year. 
When local public sector has debt restriction, public – private partnership is becoming a 
reasonable solution for financing the delivery of local public services. In the Republic of 
Croatia there is a high share of debt in local public revenues and public – private 
partnership can represent a valuable solution for financing local public needs. In public – 
private partnership the risk is divided between private and public sector, efficiency of the 
project is higher and better service is provided. 
In the practice of the European Union, the USA, and other mentioned countries public – 
private partnership is used when there is a debt restriction of local self – government 
units to ensure extra sources of financing, to achieve higher legitimacy and efficiency of 
the project. But, before making the decision about tradicional type of financing or public – 
private partnership, an investor should be aware that with traditional financing there is 
substantial autonomy on the decision making process, the possibility of consulting branch 
experts, a better environmental compliance etc. 
Experiences from the Europian Union in financing capital projects are described through 
experiences from the Netherlands, Ireland and the United Kingdom. In the experience 
from the Netherlands a negative example of financing public infrastructure project with 
models of public – pivate partnership is described because public – private partnership 
has become more expensive than the alternative of traditional financing.  
Ireland achieved with public – private partnership a greater economic and environmental 
efficiency and the risk was mostly allocated on the private sector. 
The United Kingdom has the longest and most substantial experience of public – private 
partnerships, because in all fields there are substantial numbers of closed projects and 
the majority of them are in operation. The United Kingdom has achived efficiency savings, 
improved services, value for money and risk was allocated to the private sector when 
public – private partnerships were well executed.  
In the USA there is an increased interest in public – private partnership as a method for 
procuring public assets across the world, and it is one of the leading countries in 
implementing it. The USA can chose the models of public – private partnership when they 
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lead to better value for money and provide an appropriate enabling environment such as 
public investment planning, laws and institutions, when they increase employment,  when 
their innovative maintenance scheduling can increase efficiency, better know-how (private 
sector partners) and sharing the risk. 
The Czech Republic, Poland, Hungary and Romania, as transition countries and new 
member states of the European Union, have positive experience from financing with 
public – private partnership because they obtained objectives with public – private 
partnership which are: need for investments, know – how, share of risk and new 
tehnologies. Except this, they are facing a challenge in preparing projects to utilize the 
significant amounths of the EU grants. 
Croatia has the experience in financing capital infrastructure projects by issuing several 
series of municipal obligations and through contracts of public – private partnership like 
BOT model for financing the Istrian Upsilon motorway. 
Although public – private partnership brings better know – how and has clearlier 
objectives, it should be chosen only if it provides a better value for money. Risk is 
quantified by public subject that defines a risk matrix and suggests risk allocation 
between project partners. In the preparation phase of the project subjects from public 
sector should make their own independent analysis to establish the level of fixed fee, for 
which benefits are the same for traditional financing model and public – private 
partnership model. 
Private partner will use his/her know – how, experience of risk management to reduce 
risks during construction and operation phase. This analysis should start with risk 
management planning to define risk management activities for a project. Then it should 
continue with risk identification and the qualitative and quantitative risk analysis. After 
setting numerically the probability of each risk and risk’s consequence on project 
objectives, after defining the importance of addressing specific risks and after planning 
risk response, it is necessary to monitor and control effectiveness in reducing risks. 
To enter in the realization of such an infrastructure project it is essential to analyze the 
social costs and benefits and on the results of CBA make a decision about acceptance the 
project. 
The optimization model is developed on the project The System of Public Sewerage and 
Water Protection in the Region of Istria which has following source of financing for the 
investments: fee for development (user charge), national budget and Croatian waters and 
the Structural funds of the European Union. However, in the calculation of the financial 
sustainability project outflows are higher than project inflows in several years: the second, 
fourth, seventh, eigth, nineth and the tenth. That is the reason why the project needs 
debt source of financing or private partners which will join with public sector. 
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The model is tested on the results of cost – benefit analysis with conditions of cost 
minimization and risk constraints.  
Ensuring an equitable quantity of financial sources accoding to negative difference 
between inflows and outflows of the project is one of the most important goals.  
 
 
The first hypothesis is “Financing local public investment projects is the result of 
general economic conditions of a society and the normative framework of the 
public sector“.  
To prove the first part of this hypothesis, which says that financing local public investment 
project are the result of economic conditions of a society, all types of sources of financing 
local public investments were researched and the results showed that budget sources of 
financing depend on social welfare of a society because in every budget (state, county or 
local) tax revenues represent the most important source. Because of that, consumption, 
level of income, bussiness of companies etc. are having an influence on level of tax 
revenues. 
Furthermore, the level of debt sources of financing depends on the fact that local self – 
government units can borrow in the current year maximum 20% of budget revenues 
minus grants and transfers of the last year. If they have more budget sources in one year 
they can took more debt sources of financing which is too a result of economic conditions 
of society. 
In favour of these facts is also the fact that a model of public – private partnership is 
involved in financing local public investments when there are not sufficient sources of 
financing. 
All these facts lead to the conclusion that normative framework of public sector depends 
on their sources of financing and influence on the level of financing local public 
investments. 
On the basis of those constatations the first hypothesis is proved. 
 
The second hypothesis is: “Optimizing investment funding is possible with the 
model which allows selection of the structure of funding sources with 
projected costs per the criteria that were developed at the results of cost-
benefit analysis.“  
To prove the second hypothesis, in the fourth chapter it was necessary to figure out the 
financial sustainability of the project which contains selected sources of financing, planned 
revenues and all project development, investment and operational costs. The selected 
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sources of financing have been established by ŽS of the Region of Istria for the 
Development fee, will be established by the Commission of the European Union for the EU 
grant – Structural fund and Croatian waters for their co – financing. To show all inflows of 
the project, it was necessary to define revenues of the project which are related with 
connection to sewerage network and because the project is protecting the whole territory 
of the region, the revenues are related to the whole population of the Region of Istria. On 
the basis of proposed costs and defined social benefits of the project an economic 
analysis was made with the aim of realisation higher net economic benefit on the 
calculation of which a decision to  enter or to quit the project can be made.  
Optimization of insufficient sources of financing in the fifth chapter was made with the 
model on the basis of different interest rates and different financial and interest rate risk. 
On the basis of model results the second hypothesis is proved. 
 
The research through this doctoral dissertation led to the results which can be used in 
public investments, especially in: 
1. financing capital infrastructure projects in the field of: 
a) choosing investments on the basis of CBA results, 
b) finding sources of financing to prove  financial sustainability of investment 
projects, 
c) proving social profitability of  the project through social benefits of the 
project, especially through expressing indirect benefits in monetary items, 
d) choosing between debt sources of financing and models of public – private 
partnership during investment and operational phase on the base of 
interest rates, risk and other financial costs using linear programming; 
2. optimization models in the field of: 
a) using linear programming with objective function of maximising net 
economic benefit, profit under certain constraints and non – negativity 
restrictions, 
b) using linear programming with objective function of minimising costs 
(productional, preparational, investment, operational, financial) under 
certain constraints and non – negativity restrictions. 
This research can give a new insight into choosing models of public – private partnership 
based on the experience of selected countries, into the importance of optimizational  
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models in choosing sources for financing capital infrastructure projects and into the fact 
that financing local capital investments depends on economic conditions of society. 
 
The research is based on key factors and conditions of investment financing in the specific 
environment of local governments. The scientific contribution of this dissertation can be 
summarised through several key points:  
The scientific contribution of this doctoral dissertation lies in the fact that the most 
important characteristics of financing local public investments are analysed and defined 
on a scientific basis with respect to the successful implementation of financing 
optimization of local public investments. The researched positive experiences in financing 
local public infrastructure projects of selected EU countries, the USA, transition countries 
as New Member Steates of the EU can be transferred into the legal environment of 
Croatia.  
The contribution of this doctoral dissertation to economic science can be considered also 
from new approach in the field of implementation of optimization models in financing 
investments in local governments in the form of public – private partnership, form of debt 
sources of financing and form of non – debt sources of financing. The complete theory is 
researched empirically and is tested on the example of the case study The System of 
Public Sewerage and Water Protection in the Region of Istria. 
This econometric and optimization model is developed on the results of observed cost – 
benefit analysis criteria with conditions of cost minimization and risk constraints. The 
solutions will offer an opportunity for developing similar models in Croatia or other 
countries for financing public investments in many fields. 
 Therefore, it can be concluded that the implementation of the proposed model would 
have a positive impact on Croatian public investments financing, as well as foreign public 
investments financing. The above-mentioned statements are confirmed by the results of 













Sredstva za financiranje lokalnih javnih investicij se lahko zagotovijo iz državnih, občinskih 
proračunov ter iz proračuna enot lokalne samouprave kot tudi iz uporabniških stroških, ki 
jih plačujejo uporabniki. V primeru, ko ta sredstva ne zadostujejo za kritje investicijskih 
stroškov, je potrebno vzeti dolžniške vire financiranja (občinske obveznosti) in dolgoročna 
posojila. Toda dolžniški viri financiranja so omejeni, saj si lahko enote lokalne samouprave 
v tekočem letu sposodijo največ 20% proračunskih prihodkov, zmanjšano za subvencije in 
transferje v preteklem letu. 
Zaradi te omejitve lokalnega javnega sektorja, postaja javno-zasebno partnerstvo 
razumna rešitev za financiranje lokalnih javnih investicij. V Republiki Hrvaški je visok delež 
dolga v lokalnih javnih prihodkih, zato javno-zasebno partnerstvo lahko predstavlja 
dragoceno rešitev za financiranje lokalnih javnih potreb. V javnem-zasebnem partnerstvu 
je tveganje razdeljeno med zasebni in javni sektor, učinkovitost projekta je večja in 
kakovost storitev je boljša. V praksi Evropske unije, ZDA in drugih omenjenih držav, se 
javno-zasebno partnerstvo uporablja, ko obstaja omejitev dolgov enote lokalne 
samouprave, da bi zagotovili dodatne vire financiranja za doseganje večje legitimnosti in 
učinkovitosti projekta. Toda preden je sprejeta odločitev o tradicionalni vrsti financiranja 
oziroma o javno-zasebnem partnerstvu, se mora investitor zavedati, da ima s 
tradicionalnim financiranjem veliko večjo avtonomijo pri postopku odločanja, da se lahko 
posvetuje s strokovnjaki ter da ima boljše skladnosti z okoljsko zakonodajo, itd. 
Izkušnje Europske Unije s financiranjem velikih projektov so opisane na podlagi izkušenj iz 
Nizozemske, Irske in Združenega kraljestva. Nizozemska opisuje negativni primer izkušnje 
financiranja javne infrastrukture po modelih javnega zasebnega partnerstva, saj je javno-
zasebno partnerstvo dražja alternativa tradicionalnemu financiranju. 
Irska je z javnim-zasebnim partnerstvom dosegla večje ekonomske in okoljske 
učinkovitosti, tveganja pa so večinoma razporejena na zasebni sektor. Združeno kraljestvo 
Velike Britanije ima najdaljše in najbolj bistvene izkušnje javno-zasebnega partnerstva: na 
vseh področjih ima precejšnje število zaprtih projektov, katerih velika večina je še vedno v 
uporabi. Velika Britanija je dosegla prihranke učinkovitosti, boljše storitve, vrednost za 
denar in tveganja, dodeljena v zasebni sektor, kadar so javno-zasebna partnerstva dobro 
izvedena. 
V ZDA je povečano zanimanje za javno-zasebno partnerstvo kot načinom za pridobitev 
javnih sredstev in je ena od vodilnih držav v svetu v njegovem izvajanju. ZDA lahko izbere 
modele javno-zasebnega partnerstva, ko le-ti doprinesejo večjo vrednost denarju in 
zagotovljajo ustrezno ustvarjanje okolja, kot so javno načrtovanje investicij, zakonov in 
institucij, ko le-ti povečujejo zaposlenost, ter ko njihov inovativni program vzdrževanja 




Češka, Poljska, Madžarska in Romunija imajo kot tranzicijske države in nove države 
članice Evropske unije pozitivne izkušnje z financiranjem z javno-zasebnim partnerstvom, 
saj so z javno-zasebnim partnerstvom realizirali naslednje cilje: potreba po investicijah, 
know-how, delež tveganja in nove tehnologije. Razen tega se omenjene države soočajo z 
izzivi pri pripravi projektov za izkoriščanje pomembnih iznosov nepovratnih sredstev EU. 
Hrvaška ima izkušnje na področju financiranja infrastrukturnih projektov kapitala z izdajo 
petih vrst občinskih obveznosti in preko pogodb o javno-zasebnem partnerstvu, kot 
modelu BOT za financiranje Istrskega ipsilona. Čeprav javno-zasebno partnerstvo prinaša 
boljši know-how in ima jasnejše cilje, ga je potrebno izbrati le, če zagotavlja večjo 
vrednost za denar. Tveganje je vrednoteno s strani javnega partnerja, ki opredeljuje 
matrico tveganja in predlaga razdelitev tveganja med projektnimi partnerji. V pripravni 
fazi projekta morajo subjekti iz javnega sektorja narediti svojo neodvisno analizo za 
ugotavljanje stopnje fiksne takse, katere koristi so enake za tradicionalni model 
financiranja in za model javnega-zasebnega partnerstva. 
Zasebni partner bo uporabil svoj know-how, izkušnje za obvladovanje tveganja za 
zmanjšanje tveganj v fazi gradnje in delovanja. Ta analiza bi se morala začeti z 
načrtovanjem upravljanja tveganja za definiranje aktivnosti za obvladovanje tveganja 
projekta. Potem bi se nadaljevalo z ugotavljanjem tveganja, kvalitativno in kvantitativno 
analizo tveganja. Po ugotovljanju številčne verjetnosti vsakega tveganja in posledicah 
tveganja na projektnih ciljih po opredelitvi pomena značilnih tveganj in po načrtovanju 
tveganja je odgovor, da je potrebno spremljati in nadzorovati učinkovitost pri 
zmanjševanju tveganja. 
Za vstop v realizacijo takšnega projekta infrastrukture je treba analizirati socialnih 
stroškov in koristi ter na podlagi rezultatov analize stroškov in koristi, dati odločitev o 
sprejemu projekta. 
Optimizacijski model je razvit na projektu Sistema javne kanalizacije in varstva voda v 
regiji Istre, ki imajo nslednje vire financiranja investicij: Pristojbina za razvoj, Hrvaške 
vode in strukturni fondi Evropske Unije. Vendar so pri izračunu denarnega toka projekta 
odlivi projekta višji od prilivov v nekaj letih: drugi, četrti, sedmi, osmi, deveti in deseti. To 
je razlog, da projekt potrebuje dolžniške vire financiranja ali zasebne partnerje, ki se bodo 
pridružili javnem sektorju. 
Model je preizkušen na rezultatih analize stroškov in koristi s pogoji za zmanjševanje 
stroškov in omejitev tveganj. 
Zagotoviti pravično količino finančnih virov v skladu z negativno razliko med prilivi in odlivi 
projekta, je eden od najpomembnejših ciljev. 
Prva hipoteza je "Financiranje lokalnih javnih investicijskih projektov je 




Da bi dokazali prvi del te hipoteze, ki pravi da je financiranje lokalnega javnega 
investicijskega projekta posledica ekonomskih pogojev v družbi, so bile raziskane vse 
vrste virov financiranja lokalnih javnih naložb. Rezultati so pokazali ,da so proračunski viri 
financiranja odvisni od socialne blaginje v družbi, ker davčni prihodki predstavljajo v 
vsakem proračunu (državnem, regionalnem ali lokalnem)  najpomembnejši vir. Zaradi 
tega imajo poraba, raven dohodka, poslovanje podjetij itd. določen prevladujoč vpliv na 
raven davčnih prihodkov.  
Poleg tega je stopnja dolžniških virov financiranja odvisna od dejstva ,da si enote lokalne 
samouprave lahko izposodijo v tekočem letu največ 20% proračunskih prihodkov 
zmanjšanih za znesek subvencij in transferjev zadnjega leta. Če je razpolozljivih več virov 
financiranja proračuna, se lahko v večji meri uporabijo dolžniški viri financiranja, kar pa je 
odvisno od gospodarske stanja  družbe. 
V podporo teh navedb je tudi dejstvo, da je model javno - zasebnega partnerstva 
uporabljen pri financiranju lokalnih javnih naložb ,ko ni zadostnih virov financiranja. 
Vsa ta dejstva vodijo k sklepu da je normativni okvir javnega sektorja odvisen od njegovih 
virov financiranja in vpliva na ravni financiranja lokalnih javnih investicij. 
Na podlagi teh dejstev je dokazana prva hipoteza. 
 
Druga hipoteza je: "Optimizacija investicijskega financiranja je mogoča z 
modelom, ki omogoča izbiro strukture virov financiranja s predvidenimi stroški, 
ki so bili določeni na podlagi rezultatov analize stroškov in koristi." 
Da bi dokazali drugo hipotezo je bilo v četrtem poglavju potrebno ugotoviti finančno 
vzdržnost projekta, ki vsebuje izbrane vire financiranja, načrtovane operativne prihodke in 
vse stroške za razvoj projekta ter investicijske in operativne stroške. Izbrani viri 
financiranja so bili določeni z ZS Istrske županije za pristojbino za razvoj, bodo določeni s 
strani Komisije Evropske unije za dotacije EU - strukturni sklad in Hrvaških vodah za 
njihovo sofinanciranje. Za prikaz vseh prilivov projekta, je bilo potrebno opredeliti 
prihodke projekta, ki temeljijo na priključenosti na kanalizacijsko omrežje. Ker projekt 
pokriva celotno območje regije, prihodki temeljijo na celotnem prebivalstvu istrske regije . 
Na podlagi predlaganih stroškov in pričakovanih socialnih koristi projekta je bila narejena 
ekonomska analiza z namenom realizacije višje neto gospodarske koristi na izračun, ki se 
lahko opravi odločitev za vstop ali izhod iz projekta. 
Optimizacija nezadostnih virov financiranja v petem poglavju je bila narejena z modelom 
na osnovi različnih obrestnih mer in različnih tveganj. 
Na podlagi rezultatov modela je dokazana druga hipoteza. 
 
Raziskave v tej doktorski disertaciji vodijo do rezultatov, ki se lahko uporabljajo v javnih 
naložbah, posebej v: 
 financiranju kapitalskih infrastrukturnih projektov na področju: 
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 izbira naložb na podlagi rezultatov analize stroškov in koristi, 
 iskanja virov financiranja za dokaz finančne vzdržnosti investicijskih 
projektov, 
 dokazovanja socialne profitabilnosti projekta preko socialnih koristi 
projekta predvsem preko izražanja posredne koristi v denarnih 
postavkah, 
 izbira med dolžniškim virom financiranja in modelov javno-
zasebnega partnerstva med fazo naložb in operativne faze na 
osnovi obrestnih mer, tveganj in drugih finančnih stroškov, s 
porabo linearnega programiranja; 
 
 optimizacijskih modelih na področju: 
 linearnega programiranja s kriterialno funkcijo maksimiziranja neto 
koristi, dobička pod določenimi omejitvami in omejitvami negativnosti, 
 linearnega programiranja s kriterialno funkcijo minimiziranja 
stroškov (proizvodnje, pripreme, naložb, operativnih, finančnih) v 
okviru določenih omejitev in omejitev negativnosti. 
Ti raziskovalni rezultati ponujajo nov pogled na izbiro modelov javno-zasebnega 
partnerstva na podlagi izkušenj izbranih držav ter na pomenu optimizacijskih modelov pri 
izbiri virov za financiranje infrastrukturnih projektov kapitala kot tudi kažejo, da je 
financiranje lokalnih kapitalskih naložb odvisno od gospodarskih razmer v družbi. 
 
Raziskava je utemeljena na ključnih dejavnikih in pogojih financiranja naložb v določenem 
okolju lokalnih vlad. Znanstveni prispevek te disertacije je mogoče povzeti z več ključnimi 
točkami: 
Znanstveni prispevek te doktorske disertacije je v tem, da so najpomembnejše značilnosti 
financiranja lokalnih javnih vlaganj analizirane in definirane na znanstveni podlagi in glede 
na uspešno izvajanje optimizacije financiranja lokalnih javnih naložb. Raziskane pozitivne 
izkušnje pri financiranju lokalnih javnih infrastrukturnih projektov izbranih državah EU, 
ZDA, tranzicijskih držav kot tudi novih članicah EU se lahko prenesejo v pravno okolje 
Republike Hrvaške. 
Prispevek te doktorske disertacije ekonomskih znanosti je mogoče tudi upoštevati od 
novega pristopa na področju izvajanja optimizacijskih modelov v financiranju investicij v 
lokalnih oblasti v obliki javno-zasebnega partnerstva, oblike dolžniških virov financiranja in 
oblik ne-dolžniških virov financiranja. Celotna teorija je empirično raziskana in preizkušena 
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na primeru Sistema javne kanalizacije in varstvo voda v regiji Istre. 
Ta ekonometrični in optimizacijski model je razvit na rezultatih opazovanja merila analize 
stroškov in koristi s pogoji za zmanjševanje stroškov in omejitev tveganj. Rešitve bodo 
dale priložnost za razvoj podobnih modelov na Hrvaškem ali v drugih državah za 
financiranje javnih naložb na številnih področjih. Torej je mogoče sklepati, da bi izvedba 
predlaganega modela imela pozitiven vpliv na hrvaško javno financiranje investicij, kot 
tudi na tuje financiranje investicij.  Zgoraj omenjene izjave so potrdili rezultati modela, ki 























Akintoye, A., Beck, M., Hardcastle, C. (2003). Public – private partnerships: Managing risk 
and opportunities. Blackwell, Science, Oxford.  
Anandarup, R. (1990). Cost-benefit Analysis: Issues and Methodologies. The Johns 
Hopkins University Press for the World Bank, London.  
Aralica, Z., Račić, D., Šišinački J. (2007). Projektno financiranje infrastructure. Privredna 
kretanja i ekonomska politika 112. 
Atkins (2005). Update on best international Practices in public private partnership with 
regards to regional policy issues. Review report. 
Bailey, J.S. (2004). Strategic Issues for Regional and Local Public Finance. Paper 
presented at the 44th Congress of the Eurpean Regional Science Association, Porto, 
Portugal. 
Bajo, A. (1998). Financiranje lokalnih jedinica zaduživanjem. Zagreb, Financijska praksa 4-
5. 
Belli, Pedro, Jock R. Anderson, Howard Barnum, John A. Dixon and Jee-Peng Tan (2001). 
Economic Analysis of Investment Operations.  WBI Development Studies, World Bank, 
Washington D.C. 
Bendeković, J. et al. (1993). Planiranje investicijskih projekata: knjiga 1: Koncepcija 
planiranja investicijskih projekata; Ocjena investitora. Ekonomski institut Zagreb, Zagreb. 
Bendeković, J. et al. (1993). Planiranje investicijskih projekata: knjiga 2: Priprema 
investicijskih projekata. Ekonomski institut Zagreb, Zagreb.  
Bendeković, J. et al. (1993). Planiranje investicijskih projekata: knjiga 3: Ocjena 
investicijskih projekata.  Ekonomski institut Zagreb, Zagreb.  
Bendeković, J. et al. (1993). Planiranje investicijskih projekata: knjiga 4: Izvedba 
investicijskih projekata. Ekonomski institut Zagreb, Zagreb.  
Bendeković, J. (2008). Analiza i struktura investicijskih projekata. Računovodstvo, revizija 
i financije 4. 
Bezak, S., Tedeschi, S., Radujković, M. (1999). Optimizacija projekata zaštite okoliša kroz 
studiju troškova i koristi. 2.Hrvatska konferencija o vodama, Hrvatske vode od Jadrana do 
Dunava, Zbornik radova, MTG Topgraf, Dubrovnik. 




Bloomfield, P., Westerling, D., Carey, R. (1998). Innovation and risk in public – private 
partnership, Financing and Construction of a Capital Project in Massachusetts. Public 
Productivity & Management Review, 460-471. 
Bond Market Association (2004). An Investors guide to Municipal Bonds. The Bond Market 
Association, London, Washington, New York. 
de Boutray, E, et al. (2001). Istrian ipsilon. Pula: BINA ISTRA d.d. 
Bruce, C. (1976). Social Cost-benefit Anaysis: A Guide for Country and Project Economists 
to the Derivation and Appliction of Economic and Social Accouting Prices. IBRD, 
Washngton. 
Brent, Robert J. (2008). Applied Cost-benefit analysis. Edward Elgar Publishing, Inc., UK, 
USA. 
Bruner, R.F., Langohr, H., Campbell, A. (2008). Project Financing: an Economic Overview. 
Darden Case No. UVA-F-1035. 
Buć, S., Divjak, B. (2009). Sustav upravljanja rizicima u projektima javne stanogradnje. 
Građevinar 61. 
Buljevich, E.C., Park, Y.S. (1999). Project financing and the international financial 
markets. Kluwer Academic Publisher, USA. 
C&AG’s Report  (Session 2003–04). London Underground PPP: Were they good deals? HC 
645. 
Chowell, G., Iyman, J.M., Bettencourt, M.A. (2009). Mathematical and Statistical 
Estimation Approaches in Epidemiology. Springer. 
Commission of European Communities (2004). Green Paper on Public Private Partnerships 
and community law on public contracts and concessions. Commission of European 
Communities, Brussels. 
 Čavrak, V. (2002). Strategija i politka regionalnog razvoja Hrvatske. 
Ekonomija/Economics, 9. 
Dafflon, B. (2002). Local Public Finance in Europe: Balancing the Budget and Controlling 
Debt  Studies in Fiscal Federalism and State-Local Finance Series. Edward Elgar, 
Cheltenham- Northampton. 
Dantzig, G. (1963). Linear Programming and Extensions. Princeton University Press, 
Princeton, NJ. 




Devjak, S., Peček, B., Benčina J. (2009). Project management: material for students of 
FINAC programme: 2009/2010. Fakulteta za upravo, Univerza v Ljubljani, Ljubljana.  
Dinwiddy, C., Teal, F. (1996). Principles of cost–benefit analysis for developing countries. 
Cambridge University Press, Cambridge, UK.  
Drury, C. (2007). Management and Cost Accounting. Cengage Learning ENEA, London. 
ECOTECH Research & Consulting Limited (2001). The benefits of compliance with the 
environmental acquis for the candidate countries. Final report. 
EIB (European Investment Bank) (2004). The EIB’s Role in Public-Private Partnerships 
(PPPs). European Investment Bank, Luxembourg.  
The EIB Group (2005). Social and economic cohesion. available 13.05.2012 on: 
http://www.eib.org/attachments/thematic/social_economic_cohesion_en.pdf.  
The EIB group (2011). The EIB Group and microfinance: promoting inclusive finance. 
available 13.05.2012 on: 
http://www.eib.org/attachments/thematic/microfinance_brochure_en.pdf.  
El Daher, S. (1997). Municipal Bond Markets, Prospects for Developing Countries. 
Infrastructure Notes, World Bank, USA. 
El Daher, S. (1997). Municipal Bond Markets. Experience of USA, Infrastructure Notes, 
World Bank, USA. 
Esty, B.C. (2003). The motivations for using project finance. Harvard Business School, 
USA. 
European Commission (2009). Regional Policy,  Inforegio, Evalsed: the resource for the 
evaluation of socio – economic development. Sourcebooks: Method and techniques. 
available 11.06.2011 on: 
http://ec.europa.eu/regional_policy/sources/docgener/evaluation/evalsed/guide/methods_
techniques/techniques_en.htm.  
Eurostat, European Commission (2004). Long term contracts between government units 
and non – government partners (Public – private partnerships). Office for Official 
Publicatons of the European Communities. 
Europen Union (2008). Guide to Cost-Benefit Analysis of Investment Projects. Office for 
Official Publicatons of the Eurpean Communities, Luxembourg. 




Finnerty, J.D. (1996). Project financing: Asset-Based Financial Engineering. John Wiley & 
Sons, INC, New York. 
Florio, M., Vignetti, S. (2003). Cost-benefit analysis of infrastructure projects in an 
enlarged European Union: an incentive-oriented approach. Departemental Working Papers 
2003-13, Department of Economics, Business and Statistics at Università degli Studi di 
Milano, Milano. 
Florio, M. (2006). Multi-government cost-benefit analysis: shadow prices and incentives.  
Departemental Working Papers 2006-37, Department of Economics, Business and 
Statistics at Università degli Studi di Milano, Milano. 
Florio, M. (2007). Cost – benefit analysis and incentives in evaluation: The Structural 
Funds of the European Union. Edward Elgar Publishing, UK, USA. 
Florio, M. et al. (2007). Vodič za analizu troškova i koristi investicijskih projekata. Foip, 
Zagreb. 
Freson (1999). The situation of local finances in the Federal Republic of Germany. The 
Congress of Local and Regional Authorities, Germany.  
Frey, B., Luechinger, S. in Stutzer, A. (2009). The life satisfaction approach to valuing 
public goods: The case of terrorism.  Public Choice, 138, , pg. 317-345.  
Fyfe (1999).  Innovative Ways to Finance Infrastructure, Challenges and Opportunities in 
Transportation. Asian Development Bank. 
Grimsey, D., Lewis, M. (2007). Public private partnerships: the worldwide revolution in 
infrastructure provision and project finance. Northampton: Edward Elgar, Cheltenham. 
Guasch, J.L. (2004). Granting and renegotiating infrastructure concessions: doing it right. 
The World Bank, Washington, D.C. 
Gutierrez, P.H., Dalsted, N.L. (2008). Long-Term Loan Repayment Methods. Extension 
(9/08), Colorado State University, Fort Collins. 
Harshbarger, R.J., Reynolds, J.J. (2008). Mathemathical Applications for the Management. 
Life and Social Sciences, Brooks Cole. 
HM Treasury (2000). Public – Private Partnership. The Government Approach, The HM 
Treasury publication, UK. 
Horvat, L. (1986). Financiranje upravne djelatnosti. Narodne novine, Zagreb. 
Institut of public finance (2009). A citizen's guide to the budget. Institut of public finance, 
Friedrich Ebert Foundation, Zagreb. 
 190 
 
International Monetary Fund (2004). Public – private Partnerships. Available 15.11.2009 
on:  http://www.imf.org/external/np/fad/2004/pifp/eng/031204.htm.  
 
Jaspers, PricewaterhouseCoopers (2010). Combining EU Grant Funding with PPP for 
Infrastructure: Conceptual Models and Case Examples. Available 05.05.2012 on: 
www.jaspers-europa-info.org/.../129_JASPERS%20EU%20PPP-Grant%20Blending%20-
%20Models%20and%20Cases%20-...  
Juričić, D., Veljković, D. (2001). Financiranje kapitalnih projekata lokalnoga javnog 
sektora. Vitagraf, Rijeka. 
Juričić, D. (2006). Lokalna javna infrastruktura u javno-privatnom partnerstvu. 
Računovodstvo, revizija i financije br. 3. 
Juričić, D. (2006). Modeli udruživanja na načelu javno-privatnog partnerstva. 
Računovodstvo, revizija i financije br. 5. 
Juričić, D. (2006). Javno-privatno partnerstvo kao izvanbilančno financiranje (najam). 
Računovodstvo, revizija i financije br. 6. 
Juričić, D. (2009). Varijabilnost financijskog stanja i rizika u funkciji utvrđivanja dužničkog 
kapaciteta projekta javno-privatnog partnerstva. doktorska disertacija, Ekonomski fakultet 
Rijeka, Rijeka.  
Karleuša, B. (2003). Primjena postupaka višekriterijske optimalizacije pri izboru sustava 
akumulacija za navodnjavanje u Istri. Priručnik za hidrotehničke melioracije, III kolo, 
knjiga 1, Suvremeni pristupi i metode planiranja i upravljanja hidromelioracijskim 
sustavima, Rijeka. 
Kesavan, R., Elancheznian, C., Sunder Selwyn, T. (2005). Engineering economics and 
financial accounting. LAXMI Publications (P) LTD., India. 
Krane,D., Ebdon, C., and Bartle, J. (2004). Devolution, Fiscal Federalism, and Changing 
patterns of Municipal Revenues: The Mismetch between Theory and Reality. Jornal of 
Public Adminisration Research and Theory, 14 (4), str.513-533. 
Kerf, M. (1998). Concessions for infrastructure: a guide to their design and award. The 
World Bank, Washington, D.C. 
Kessides, I.N. (2004). Reforming infrastructure: privatization, regulation and competition. 
The World Bank, Oxford University Press, Washington, D.C. 
Klun, M. (2009). Performance budgeting – the slovenian case. Uprava, let 7, št.1. 
Kos, Z. (1999). Natapanje i održivi razvoj Županije istarske. 2. Hrvatska konferencija o 
vodama, Hrvatske vode od Jadrana do Dunava, MTG topgraf, Dubrovnik. 
 191 
 
KPMG (Klynveld, Peat, Marwick and Goerdeler) (2007). Effectiveness of Operational 
Contracts in PFI 2007. KPMG LLP, London. 
Ladavac, J. (1999). Financiranje kapitalnih projekata modelom privatno-javnog 
partnerstva. Financijska praksa: časopis za financijsku teoriju i praksu, 6; str.711-732. 
Lamb, R., Leigland, J. and Rappaport, S.P. (1993). The Handbook of MunicipalBonds and 
Public Finance. New York Institute of Finance, New York, London.  
Lamb, R., Leigland, J. and Rappaport, S.P. (1987). Municipal Bonds. McGraw-HillBok 
Company, New York.  
Layard, R. and Glaister, S. (1994). Cost-Benefit Analysis. Cambridge University Press, 
Cambridge. 
Levine, R. (1999). Financial Development and Economic Growth: Views and Agenda. 
Policy Research Working Paper No.1678, The World Bank, Washington, D.C. 
Liu, Y., Yu, Y., Guo, H., Pingjian, Y. (2009). Optimal Land – Use Management forSurface 
Source Water Protection Under Uncertainity: A Case Study of Songhuaba Watershed 
(Southwestern China). Water Resour Manage,  23, 2069-2083. 
 Lovrić, LJ. (2008). Predavanja-Metode i modeli za donošenje optimalnih poslovnihodluka. 
Ekonomski fakultet Rijeka, Rijeka. 
Malhotra, A.K. (1997). Private Participation in Infrastructure: Lessons from Asia's Power 
Sector. Finance & Development, 34 (4), str. 33-35. 
Marenjak, S., Čengija, J., Vucelić, V. (2006). Public Private Partnership in Croatian national 
projects. VII OTM Conference, Zadar.  
Marenjak, S., Skendrović, V., Vukmir, B., Čengija, J. (2007). Javno privatno partnerstvo i 
njegova primjena u Hrvatskoj. Građevinar 59.  
Marciniak-Kowalska, J., Lyš, P. (2005). Local waste management-the case of BESKID 
Company. Acta Montanistica Slovaca, Ročnik 10. 
Meggido (1991). Linear programming (For the Encyclopedia of Microcomputers). available  
10.03.2011 on: theory.stanford.edu/~megiddo/pdf/lpencyc1.pdf.   
Ministry of finance (2011). The Croatian tax system. Zagreb.  
Mokrian, P. (2009). Modeling and assessment of electricity market: iniciatives. Stanford 
University, Stanford. 
The National Council for public – private partnerships, Case studies, 2006-2008. Available 
04.01.2011 on: http://www.ncppp.org.  
 192 
 
NCSL Foundation Fiscal Partners (1999). An Appropriate Role of User Charges in State 
and Local Finance. available 15.11.2011 on:  www.ncsl.org/.../the-appropriate-role-of-
user-charges-in-state-and.aspx.  
Network of Associations of Local Authorities of South – East Europe (2010). Guidelines on 
Local Government Borrowing and Recent Developments in South East Europe. General 
financial framework of local governments. available 08.02.2012 on: 
http://www.nalas.eu/borrowing/2_1.html.  
Newit, H., Fabozzi, F. (2000). Project financing, Seventh Edition. Euromoney Books, 
London.  
Norment, R. (2005). PPPs for transportation. ASSHTO Teleconference, NCPPP.  
Nušinović, M. (1980). Ocjena efikasnosti investicionih projekata komercijalnog značaja u 
uvjetima determinizma. Ekonomski institut Zagreb, Zagreb. 
Nušinović, M. (1989). Planiranje investicijskih projekata u funkciji optimizacije društveno-
ekonomskog razvoja: koncepcija-metode-organizacija. Ekonomski institut, Zagreb. 
Osborne, S. (2000). Public – Private Partnership: Theory and Practice in International 
Perspective. Routledge, London.  
Perić, M. (2009). Criteria for setting up the public-private partnership in Croatian tourism 
and selection of optimal public-private partnership model. Faculty of Tourism and 
Hospitality  Management, Opatija. 
Petohleb S. (2005). Upravljanje financiranjem Sustavom odvodnje otpadnih voda Istarske 
županije. magistarski rad, Ekonomski fakultet Rijeka, Rijeka. 
PricewaterhouseCoopers (2004). Developing Public – Private Partnerships in New Europe. 
available 20.10.2010 on: 
www.pwc.com/en_GX/gx/government.../pdf/pwc_ppp_report_final.pdf.  
PricewaterhouseCoopers. London Underground Public Private Partnership. available 
18.01.2010 on: www.pwc.com/gx/.../london-underground-public-private-
partnership.jhtml.  
PricewaterhouseCoopers (2008). Building New Europe’s Infrastructure, Public Private 
Partnerships in Central and Eastern Europe. available 20.10.2010 on:  
https://www.pwc.com/gx/en/.../building-new-europe-infrastructure.pdf.       
Project Management Institute (2000). A guide to the Project Management Body of 
Knowledge. PMI, Pennsylvania, USA.  
 193 
 
Raneberg, D. (1994). Innovations in the public – private provisions of infrastructure in the 
Australian State of New South Wales. In: Public Management – New ways of Managing 
Infrastructure provision, OECD, Paris.  
Renda, A., Schrefler, L. (2006). Public – private partnerships: Models and trends in the 
European Union. European Parliament.  
Skendrović, V. (1998). Procjene i analize BOT projekata. Građevinar, Vo.50, br.6.,  
Sever, I. et al. (1994): Sustav i politika lokalnog financiranja. Ekonomski fakultet Rijeka, 
Rijeka. 
Sever, I. (1995). Javne financije – Osnove teorije-razvoj-analiza. Tipograf d.d. i 
Ekonomski fakultet Rijeka, Rijeka.  
 Sever, I. (2004). Financiranje javnih lokalnih investicija, Ekonomska decentralizacija i 
lokalna samouprava. Ekonomski fakultet Rijeka, Rijeka, str. 284-286. 
Swaniewicz (2004). The Theory of Local Borrowing and the West  - European Experience, 
Introduction, Pat I, Local Government Borrowing: Risks and Rewards. DFID – LGI Local 
Government Policy Partnership Program.  
Šimović, J., Rogić, Lugarić, T. (2006). Financiranje javnih potreba u velikim gradovima: 
iskustva grada Zagreba. Zbornik Pravnog fakulteta Sveučilišta u Zagrebu, Zagreb, br. 6. 
Taplin, J.H.E., Qiu, M., Salim, V.K., Han, R. (2005). Cost – Benefit Analysis and 
Evolutionary Computing: Optimal Scheduling of Interactive Road Projects. Edward Elgar 
Publishing, UK, USA.  
Teh – projekt hidro d.o.o. (2000). Organization, construction and maintenance of the 
sewerage system within the water protection zones in the Region of Istria. Rijeka. 
Throsby, D. (2003). Determing the Value of Cultural Goods: How Much (or How Little) 
Does Contingent Valuation Tell Us? Journal of Cultural Economics, 27, Pg. 275-285.  
UCLG (2007). Setting the background, current trends and realities facing local 
governments. 2nd UCLG World Congress, available 10.02.2012 on: www.lux-
development.lu.  
UNCTAD (2008). Trade and development report. United Nations.  
UN Millenium Project (2008). A practical plan to achieve the Millenium Development 
Goals. Report, United Nations.  
US Agency for International Development (2000). Decentralization and Democratic Local 
Governance Programming Handbook. Technical Publication series, US Agency for 
 194 
 
International Development, Washington, D.C.Van Horne, J.C. (1997). Financijsko 
upravljanje i politika, MATE, Zagreb,  
Vanderbei, R.J. (2008). Linear programming: foundations and extensions. Springer, USA,  
Varnadoe, L.A. (2008). Medical Laboratory Management and Supervision. PriorityEd, Fort 
Pierce, Florida.  
Veselica, V. (1995). Financijski sustav u ekonomiji. Inženjerski biro, Zagreb. 
Vose, D. (2006). Risk Analysis, A quantitative guide. John Wiley & Sons.  
Vukmir, B., Skendrović, V. (1999). Koncesije i ugovaranje BOT projekata. HSGI, Zagreb. 
Walmsley, N.S., Hearn, P. (2003). An application of linear programming in the defence 
environment. International transactions in operational research 10, 155-167. 
Williams, K.B., Nichols, J.D., Conroy, M.J. (2002). Analysis and management of animal 
populations: modeling, estimation and decision making. Academic Press.  
Zelenika, R. (2000). Metodologija i tehnologija izrade znanstvenog i stručnog djela. 
Ekonomski fakultet u Rijeci, Rijeka.  
The Act on the financing of Water Management. (Official Gazzette 153/09). 
The Act on the Financing of Units of Local and Regional Self Governments. (Official 
Gazzette 117/1993). 




OPTIMIZACIJA FINANCIRANJA INVESTICIJ V LOKALNI SAMOUPRAVI 
 






Glede na to, da so investicije v lokalno infrastrukturo zapletene in drage, javni prihodki 
zelo pogosto ne zadostujejo za kritje stroškov za gradnjo in vzdrževanje. Sklep o 
zasebnem ali tradicionalnem financiranju gradnje kapitalnih lokalnih in regionalnih 
infrastrukturnih projektih vpliva na stopnjo zadolženosti javnih proračunov lokalnih enot. 
 
Potreba pomembnega vlaganja v javno infrastrukturo za povečanje učinkovitosti javnega 
sektorja in izboljšanje storitve javnega sektorja je očitna tako za vse države članice 
Evropske unije kot tudi na Hrvaškem. Javna infrastruktura pogosto ne upošteva povečanja 
standarda države. Ta razlika je najbolj vidna v novih državah članicah EU kot tudi v 
državah kandidatkah za pristop k Evropski uniji (Marenjak et al., 2006., 2007). 
 
Glede na to, da so lokalne javne investicije dolgoročne, je v njihovo financiranje potrebno 
vključiti kapitalska sredstva; dejavnosti načrtovanja investicije morajo biti vključene v 
sistem odločanja. Lokalni javni organi bi morali imeti sliko glede na potrebe lokalnega 
prebivalstva in razpoložljive vire kapitala za njihovo financiranje (Bailey, 2004). Poleg tega 
bi morali imeti idejo, kakšen investicijski projekt želijo izvajati, svoje stroške in čas 
gradnje. Priprava projekta v procesu načrtovanja, je prvi korak k realizaciji gradnje 
kapitala. 
 
V načrtovanju lokalnih javnih naložb morajo biti opredeljeni projekti, ki se bodo financirali, 
možni viri financiranja ter sprejete odločitve o metodah (instrumentih) financiranja 
kapitala (Sever, 2004). 
V zadnjih letih se za model financiranja javne infrastrukture vse bolj uporablja model 
javno-zasebnega partnerstva (Grimsey, Lewis, 2007, Akintoye, 2003). Glede na to, da se 
javni sektor vse bolj sooča z omejenimi možnostmi za financiranje gradnje javne 
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infrastrukture, je za investicije v javno infrastrukturo potrebno vključiti tudi druge 
finančnike –najpogosteje zasebni sektor. 
Zasebni sektor pri financiranju lokalnih infrastrukturnih projektov poskuša maksimizirati 
delež dolga v skupnih sredstvih za doseganje optimalnega ravnovesja tveganja in donosa 
na vloženi kapital. 
Financiranje kapitalskih projektov zahteva celovito razvojno študijo, uporabo analize 
stroškov in koristi ter projekcijo stopnje donosnosti investicije v kapitalskih projektih. Zato 
lokalna enota ne more posoditi finančnih sredstev, če ne more zapreti finančne 
konstrukcije, predstaviti celotnega projekta, imeti podrobne in jasne dokumentacije, iz 
katere je razvidna donosnost in koristi, ki jih lahko imajo ljudje z realizacijo tega projekta, 
in iz katere je razvidna sposobnost za odplačilo dolga. 
Pri odločitvi o začetku in o izvedbi projekta se uporablja analiza stroškov in koristi (CBA). 
CBA analizo, z izjemo zasebnih podjetij, uporabljajo v javnem sektorju pri odločanju o 
uporabi finančnih sredstev v javne projekte, kjer je relativno lahko določiti stroške, 
medtem ko je pričakovane koristi težko izraziti v enoti denarja. (Florio, 2007, Brent, 2008; 
Bendeković, 1993). Takšna analiza je izvedena v disertaciji na primeru iz prakse (projekt 
odpadnih voda v Istri), pri čemer posebno pozornost namenja dejstvu, da je pričakovane 
koristi težko izraziti v vrednosti denarja. 
Finančna konstrukcija mora biti zasnovana tako, da se zagotovi uravnoteženo delovanje 
sistema v skladu z notranjimi in zunanjimi poslovnimi pravili v celotni življenjski dobi 
izkoriščanja, kot tudi v celotnem življenjskem ciklusu projekta. Zato je v disertaciji z 
metodami linearnega programiranja narejena optimizacija financiranja lokalnih 
infrastrukturnik projektov (Devjak, 1998, 2009.) na primeru iz prakse (projekt odpadnih 
voda Istre), da bi zmanjšali stroške financiranja. 
 
Predmet in cilji analize 
 
Gospodarske investicije so pomemben dejavnik vsakega mesta, občine in države. Tako v 
državah v tranziciji kot tudi v razvitih državah so lokalne oblasti zaradi hitre 
decentralizacije javnih funkcij v nezavidljivem finančnem položaju. Soočajo se  z 
nezadostnim proračunom, ki povzroča pomanjkanje finančnih sredstev za financiranje 
velikih infrastrukturnih projektov. 
Čeprav danes lokalne oblasti investirajo v infrastrukturne projekte ter so investicije 
kompleksne in drage, jih pogosto ni mogoče financirati iz proračuna lokalne oblasti. Glede 
na to, da decentralizacija vodi do zmanjšanja finančnih sredstev s strani centralne države, 
iz proračuna ni mogoče financirati kapitalske investicije na lokalni ravni. 
V primeru, ko proračunska sredstva lokalnih javnih organov ne zadostujejo in ko se 
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poskuša zmanjšati zadolženost lokalnih oblasti za financiranje kompleksnih in dragih 
projektov lokalne in regionalne infrastrukture, se kot partner v združenju javlja zasebni 
sektor (Sever, 2004). Tehnike združevanja lokalnega sektorja in zasebnega kapitala se 
uporabljajo za financiranje projektov, ki imajo zadovoljivo stopnjo donosa glede na 
investirana sredstva, kot tudi za tiste, pri katerih obstaja visoka stopnja tveganja na donos 
kapitala. 
Za ocenjevanje in izbor investicijskih projektov, je najbolj objektivna osnova metoda 
diskontiranih denarnih tokov, ki upošteva velikost in časovne meje za pretok denarja v 
vsakem obdobju trajanja projekta (Van Horne, 1997). Za oceno upravičenosti 
investicijskih projektov je potrebno določiti kapital za njihovo financiranje. 
Zato je porebno najti dodatne vire financiranja v obliki: kreditov in posojil municipalnih 
obligacij, uporabniških stroškov in z združevanjem kapitala lokalnega javnega sektorja in 
zasebnih podjetij (ne-dolžniško financiranje) in optimizirati stroške financiranja projekta 
odpadnih voda. 
V okviru problematike raziskovanja je definiran znanstveno-raziskovalni problem: 
V Republiki Hrvaški sodobni modeli ne-dolžniškega financiranja lokalnih investicij še vedno 
niso dovolj teoretično raziskani in se praktično ne uporabljajo. Posledice tega stanja so 
bile negativne za celotno lokalno gospodarstvo kot tudi širše. To je razlog, da je potrebno 
te težave znanstveno raziskovati, diagnosticirati in ustrezno rešiti. 
Nameni in cilji raziskave so: raziskati in analizirati vse bistvene značilnosti financiranja 
lokalnih javnih investicij (proračunski, dolžniški in ne-dolžniški viri financiranja), analizirati 
prednosti in slabosti tradicionalnega financiranja projektov lokalne infrastructure, 
združenje zasebnega in javnega sektorja pri financiranju lokalnih javnih investicij, kot tudi 
ocena socialne donosnosti projekta, analizirati stoške in koristi na primeru iz prakse kot 
temelju za začetek izvajanja projekta, analizirati in primerjati izkušnje izbranih držav 
Evropske unije, tranzicijskih držav in Združenih držav Amerike z enakim financiranjem v 
Republiki Hrvaški, da bi dosegli cilj raziskave, ki je model financiranja in optimizacija 






Financiranje lokalnih javnih investicijskih projektov je posledica splošnih gospodarskih 






Optimiziranje investicijskega financiranja je mogoče z modelom, ki omogoča izbiro 
strukture virov financiranja z načrtovanimi stroški, na merilih, ki so bila razvita na podlagi 




Na področju znanstvenih raziskav, za oblikovanje in predstavitev rezultatov raziskav 
doktorske disertacije so bile uporabljene ustrezne kombinacije številnih znanstvenih 
metod. V teoretičnem delu disertacije je najbolj uporabljena metoda opisa. Poleg te 
metode so se uporabljale tudi naslednje: induktivna in deduktivna metoda, metoda 
analize in sinteze, abstrakcije in konkretizacije, metoda generalizacije in specializacije, 
metoda dokazovanja in pobijanja ter primerjalna metoda. 
V empiričnem delu doktorske disertacije so bile uporabljene statistične in matematične 
metode. V tem delu študije so primeri iz prakse: za projekt odpadne vode v Istri je 
potrebno opraviti analizo družbenih stroškov in koristi, ki bodo matematične metode za 
povečanje sedanje vrednosti socialnih prejemkov, zmanjšane za stroške. Zniževanje 
stroškov financiranja se bo opravilo z metodo linearnega programiranja, oziroma, s 
standardno simpleks metodo. Vsak problem linearnega programiranja ima tri kvantitativne 
komponente: merilo (v tej raziskavi je uporabljena obrestna mera), cilj (optimizacija v 
smislu zmanjševanja stroškov financiranja) in alternativne postopke za dosego tega cilja 
in omejena sredstva kot pogoji za doseganje tega cilja. 
Simpleks metoda je iterativen proces, ki v več medsebojno povezanih korakih reši sistem 
linearnih enačb. Simpleks metoda linearnega programiranja je idealna za ravnanje z 
računalniškimi aplikacijami. Obstaja več računalniških aplikacij za reševanje linearnih 





Rezultati raziskave so predstavljeni v doktorski disertaciji v šestih, medsebojno povezanih 
delih. Takšna ureditev poglavij predstavlja logično zaporedje raziskave. Natančneje, po 
opredelitvi predmeta raziskave in hipoteze, ki se dokazuje s podatki raziskave, je potrebno 
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predstaviti model financiranja lokalnih infrastrukturnih projektov v primeru vode Istre, 
oziroma, opraviti optimizacijo financiranja v funkciji minimizacije stroškov financiranja. 
 
V prvem delu, UVODU, je definiran problem in predmet raziskovanja, navedene so 
znanstvene hipoteze, določen je namen in cilji raziskave, podana je ocena raziskave, 
razložena je sestava dela, ter najpomembnejše znanstvene metode, ki se uporabljajo na 
področju znanstvenih raziskav in predstavitev rezultatov le-teh. 
 
V drugem delu, TEORETIČNE DETERMINANTE FINANCIRANJA LOKALNIH INVESTIJ, je 
opredeljen pojem in značilnosti financiranja lokalnih javnih investicij, analizirani so 
proračunski (mesto, občine in državni proračun), dolžniški (posojila in občinske 
obveznosti) in ne–dolžniški viri financiranja investicij; določena je vloga združevanja in 
tehnike finančnega sodelovanja med lokalnim javnim sektorjem in zasebnim kapitalom. Ta 
del izpostavlja prednosti in slabosti oblike financiranja lokalnih investicij in primerja 
tradicionalne oblike projektnega financiranja z javno-zasebnim partnerstvom.   
 
V tretjem delu, IZKUŠNJE TUJIH DRŽAV V FINANCIRANJU LOKALNIH INVESTICIJ, so 
opisane izkušnje izbranih držav Evropske unije, držav v tranziciji,  izkušnje ZDA in izkušnje 
Hrvaške, ter prednosti in slabosti izkušenj teh držav pri financiranju lokalnih investicij. 
Opisani so tudi učinki izgradnje lokalne infrastrukture na regionalni razvoj in obvladovanje 
tveganja lokalnih javnih investicij.  
 
OCENA METODOLOGIJE INFRASTRUKTURNIH PROJEKTOV je naslov četrtega dela, ki 
opredeljuje merila za vrednotenje investicij (metoda neto sedanje vrednosti, metoda 
notranje stopnje donosa) ter pokaže, prednosti in omejitve pri uporabi analize družbenih 
stroškov in koristi. Z analizo družbenih koristi in stroškov se dokazuje socialna 
profitabilnost projekta, na podlagi katere se sprejme odločitev o vstopu v projekt. Prav 
tako je prikazana uporaba modela linearnega načrtovanja pri financiranju investicij. 
 
V petem delu, PRIMER OPTIMIZACIJSKEGA MODELA FINANCIRANJA PROJEKTOV 
LOKALNE INFRASTRUKTURE, je opredeljen model linearnega programiranja, oziroma je 
prikazan na matematičnih modelih standardne simpleks metode. To je zelo pomemben 
del, ker je z uporabo računalniške aplikacije LINDO optimizirana finančna funkcija na 




V zadnjem delu so podani sklepi, ki so sistematično in jedrnato oblikovani ter predstavljeni 
najpomembnejši rezultati znanstvenih raziskav, ki so bolj razdelani v tem raziskovalnem 




Sredstva za financiranje lokalnih javnih investicij se lahko zagotovijo iz državnih, občinskih 
proračunov ter iz proračuna enot lokalne samouprave kot tudi iz uporabniških stroških, ki 
jih plačujejo uporabniki. V primeru, ko ta sredstva ne zadostujejo za kritje investicijskih 
stroškov, je potrebno vzeti dolžniške vire financiranja (občinske obveznosti) in dolgoročna 
posojila. Toda dolžniški viri financiranja so omejeni, saj si lahko enote lokalne samouprave 
v tekočem letu sposodijo največ 20% proračunskih prihodkov, zmanjšano za subvencije in 
transferje v preteklem letu. 
Zaradi te omejitve lokalnega javnega sektorja, postaja javno-zasebno partnerstvo 
razumna rešitev za financiranje lokalnih javnih investicij. V Republiki Hrvaški je visok delež 
dolga v lokalnih javnih prihodkih, zato javno-zasebno partnerstvo lahko predstavlja 
dragoceno rešitev za financiranje lokalnih javnih potreb. V javnem-zasebnem partnerstvu 
je tveganje razdeljeno med zasebni in javni sektor, učinkovitost projekta je večja in 
kakovost storitev je boljša. V praksi Evropske unije, ZDA in drugih omenjenih držav, se 
javno-zasebno partnerstvo uporablja, ko obstaja omejitev dolgov enote lokalne 
samouprave, da bi zagotovili dodatne vire financiranja za doseganje večje legitimnosti in 
učinkovitosti projekta. Toda preden je sprejeta odločitev o tradicionalni vrsti financiranja 
oziroma o javno-zasebnem partnerstvu, se mora investitor zavedati, da ima s 
tradicionalnim financiranjem veliko večjo avtonomijo pri postopku odločanja, da se lahko 
posvetuje s strokovnjaki ter da ima boljše skladnosti z okoljsko zakonodajo, itd. 
Izkušnje Europske Unije s financiranjem velikih projektov so opisane na podlagi izkušenj iz 
Nizozemske, Irske in Združenega kraljestva. Nizozemska opisuje negativni primer izkušnje 
financiranja javne infrastrukture po modelih javnega zasebnega partnerstva, saj je javno-
zasebno partnerstvo dražja alternativa tradicionalnemu financiranju. 
Irska je z javnim-zasebnim partnerstvom dosegla večje ekonomske in okoljske 
učinkovitosti, tveganja pa so večinoma razporejena na zasebni sektor. Združeno kraljestvo 
Velike Britanije ima najdaljše in najbolj bistvene izkušnje javno-zasebnega partnerstva: na 
vseh področjih ima precejšnje število zaprtih projektov, katerih velika večina je še vedno v 
uporabi. Velika Britanija je dosegla prihranke učinkovitosti, boljše storitve, vrednost za 
denar in tveganja, dodeljena v zasebni sektor, kadar so javno-zasebna partnerstva dobro 
izvedena. 
V ZDA je povečano zanimanje za javno-zasebno partnerstvo kot načinom za pridobitev 
javnih sredstev in je ena od vodilnih držav v svetu v njegovem izvajanju. ZDA lahko izbere 
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modele javno-zasebnega partnerstva, ko le-ti doprinesejo večjo vrednost denarju in 
zagotovljajo ustrezno ustvarjanje okolja, kot so javno načrtovanje investicij, zakonov in 
institucij, ko le-ti povečujejo zaposlenost, ter ko njihov inovativni program vzdrževanja 
povečuje učinkovitost, prinaša boljši know-how (od partnerja iz zasebnega sektorja) ter 
delitev tveganja. 
Češka, Poljska, Madžarska in Romunija imajo kot tranzicijske države in nove države 
članice Evropske unije pozitivne izkušnje z financiranjem z javno-zasebnim partnerstvom, 
saj so z javno-zasebnim partnerstvom realizirali naslednje cilje: potreba po investicijah, 
know-how, delež tveganja in nove tehnologije. Razen tega se omenjene države soočajo z 
izzivi pri pripravi projektov za izkoriščanje pomembnih iznosov nepovratnih sredstev EU. 
Hrvaška ima izkušnje na področju financiranja infrastrukturnih projektov kapitala z izdajo 
petih vrst občinskih obveznosti in preko pogodb o javno-zasebnem partnerstvu, kot 
modelu BOT za financiranje Istrskega ipsilona. Čeprav javno-zasebno partnerstvo prinaša 
boljši know-how in ima jasnejše cilje, ga je potrebno izbrati le, če zagotavlja večjo 
vrednost za denar. Tveganje je vrednoteno s strani javnega partnerja, ki opredeljuje 
matrico tveganja in predlaga razdelitev tveganja med projektnimi partnerji. V pripravni 
fazi projekta morajo subjekti iz javnega sektorja narediti svojo neodvisno analizo za 
ugotavljanje stopnje fiksne takse, katere koristi so enake za tradicionalni model 
financiranja in za model javnega-zasebnega partnerstva. 
Zasebni partner bo uporabil svoj know-how, izkušnje za obvladovanje tveganja za 
zmanjšanje tveganj v fazi gradnje in delovanja. Ta analiza bi se morala začeti z 
načrtovanjem upravljanja tveganja za definiranje aktivnosti za obvladovanje tveganja 
projekta. Potem bi se nadaljevalo z ugotavljanjem tveganja, kvalitativno in kvantitativno 
analizo tveganja. Po ugotovljanju številčne verjetnosti vsakega tveganja in posledicah 
tveganja na projektnih ciljih po opredelitvi pomena značilnih tveganj in po načrtovanju 
tveganja je odgovor, da je potrebno spremljati in nadzorovati učinkovitost pri 
zmanjševanju tveganja. 
Za vstop v realizacijo takšnega projekta infrastrukture je treba analizirati socialnih 
stroškov in koristi ter na podlagi rezultatov analize stroškov in koristi, dati odločitev o 
sprejemu projekta. 
Optimizacijski model je razvit na projektu Sistema javne kanalizacije in varstva voda v 
regiji Istre, ki imajo nslednje vire financiranja investicij: Pristojbina za razvoj, Hrvaške 
vode in strukturni fondi Evropske Unije. Vendar so pri izračunu denarnega toka projekta 
odlivi projekta višji od prilivov v nekaj letih: drugi, četrti, sedmi, osmi, deveti in deseti. To 
je razlog, da projekt potrebuje dolžniške vire financiranja ali zasebne partnerje, ki se bodo 
pridružili javnem sektorju. 
Model je preizkušen na rezultatih analize stroškov in koristi s pogoji za zmanjševanje 
stroškov in omejitev tveganj. 
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Zagotoviti pravično količino finančnih virov v skladu z negativno razliko med prilivi in odlivi 




Raziskava je utemeljena na ključnih dejavnikih in pogojih financiranja naložb v določenem 
okolju lokalnih vlad. Znanstveni prispevek te disertacije je mogoče povzeti z več ključnimi 
točkami: 
Znanstveni prispevek te doktorske disertacije je v tem, da so najpomembnejše značilnosti 
financiranja lokalnih javnih vlaganj analizirane in definirane na znanstveni podlagi in glede 
na uspešno izvajanje optimizacije financiranja lokalnih javnih naložb. Raziskane pozitivne 
izkušnje pri financiranju lokalnih javnih infrastrukturnih projektov izbranih državah EU, 
ZDA, tranzicijskih držav kot tudi novih članicah EU se lahko prenesejo v pravno okolje 
Republike Hrvaške. 
Prispevek te doktorske disertacije ekonomskih znanosti je mogoče tudi upoštevati od 
novega pristopa na področju izvajanja optimizacijskih modelov v financiranju investicij v 
lokalnih oblasti v obliki javno-zasebnega partnerstva, oblike dolžniških virov financiranja in 
oblik ne-dolžniških virov financiranja. Celotna teorija je empirično raziskana in preizkušena 
na primeru Sistema javne kanalizacije in varstvo voda v regiji Istre. 
Ta ekonometrični in optimizacijski model je razvit na rezultatih opazovanja merila analize 
stroškov in koristi s pogoji za zmanjševanje stroškov in omejitev tveganj. Rešitve bodo 
dale priložnost za razvoj podobnih modelov na Hrvaškem ali v drugih državah za 
financiranje javnih naložb na številnih področjih. Torej je mogoče sklepati, da bi izvedba 
predlaganega modela imela pozitiven vpliv na hrvaško javno financiranje investicij, kot 
tudi na tuje financiranje investicij.  Zgoraj omenjene izjave so potrdili rezultati modela, ki 
se pridobivajo z metodo linearnega programiranja. 
 
Uporaba rezultatov raziskave 
 
Raziskave v tej doktorski disertaciji vodijo do rezultatov, ki se lahko uporabljajo v javnih 
naložbah, posebej v: 
 financiranju kapitalskih infrastrukturnih projektov na področju: 
 izbira naložb na podlagi rezultatov analize stroškov in koristi, 




 dokazovanja socialne profitabilnosti projekta preko socialnih koristi 
projekta predvsem preko izražanja posredne koristi v denarnih 
postavkah, 
 izbira med dolžniškim virom financiranja in modelov javno-
zasebnega partnerstva med fazo naložb in operativne faze na 
osnovi obrestnih mer, tveganj in drugih finančnih stroškov, s 
porabo linearnega programiranja; 
 
 optimizacijskih modelih na področju: 
 linearnega programiranja s kriterialno funkcijo maksimiziranja neto 
koristi, dobička pod določenimi omejitvami in omejitvami negativnosti, 
 linearnega programiranja s kriterialno funkcijo minimiziranja 
stroškov (proizvodnje, pripreme, naložb, operativnih, finančnih) v 
okviru določenih omejitev in omejitev negativnosti. 
Ti raziskovalni rezultati ponujajo nov pogled na izbiro modelov javno-zasebnega 
partnerstva na podlagi izkušenj izbranih držav ter na pomenu optimizacijskih modelov pri 
izbiri virov za financiranje infrastrukturnih projektov kapitala kot tudi kažejo, da je 
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